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Perfecting the Block A USEFUL improvement in the systems 
System. of block-signaling now in vogue is that 
illustrated in our columns this week, by means of which, 
in addition to the visual semaphores at present used on our 
important roads, an audible signal is transmitted to the en- 
gineer in the cab of his locomotive, thus giving a further 
safe-guard against the accidental failure to obey the auto- 
matic orders communicated to the speeding train. The 
idea is in itself ingenious and valuable, and the execution 
of it by means of a simple connection through the engine 
and tender wheels from two insulated rails seems trust- 
worthy and efficient. It should come into use, if its prac- 
tice equals its promise, on all roads using the block system 
in any form. 


Death by Eleo- THE experiments of Dr. Tatum have 
tricity, done not a little toward clearing up 

the mystery that has shrouded the physical mechanism of 
death by electricity, and the resumé of his work published 
this week is worthy of very careful attention. He has 
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made it more than probable that there isa real difference 
between the effects of continuous and alternating currents, 
in that the former seem to kill only through a direct action 
on the substance of the heart, while the latter owe whatever 
added danger they may possess to a distinct action on cer- 
tain portions of the nervous system. Dr. Tatum has 
also shown that the difference in the effects of the two 
classes of current is far less than some foreign investigat- 
ors would have us believe. All this has a most beneficial 
effect in removing ill-founded public fears, springing 
from ignorance of what really happens when an electric 
current traverses a living organism. Let it once be known 
that with a certain current certain effects will be pro- 
duced, and the vague terror that now exists will in great 
measure disappear. 


The Stenotele- THE printing telegraph is a compara- 
graph. tively old invention, and has done ex- 
cellent service, but all the forms with which we are familiar 
are rather limited in the matter of speed. The instrument 
described in our columns this week represents a distinct 
advance in this direction. The use of several type wheels 
and automatic transmission strip allows a very high 
speed, while the ingenious stenographic system permits 
very rapid preparation of these perforated strips. The dis- 
patch received is in a rather curious form, for, as will be 
seen from our description, the instrument is neither 
a ribbon printer nor a_ true page printer, but 
impresses the characters on a strip that really forms a 
long and very narrow column. Two hundred words a 
minute is a splendid rate of working, and the only objec- 
tion to the apparatus seems to be that the receiving and 
sending instruments must be synchronized. It would seem, 
however, as if this difficulty could be avoided, without seri- 
ous complications, by several methods that should suggest 
themselves to the inventive mind. 


Alleged Econ- THE fallacy of cheap municipal elec- 

omy. tric lighting seems to be peculiarly 
tenacious of life. Adroit juggling with statistics some- 
times can be made to show remarkable economy, but on 
careful and discriminating investigation it usually appears 
that an electric plant can, if anything, be operated more 
cheaply by a private corporation than by city employés. 
Of course circumstances differ, and here and there a public 


lighting station may .be_ thoroughly successful. 
Success on paper, lowever, seems to be the 
chief characteristic of the city lighting system 


exposed by Mr. Francisco in our columns this week. His 
comparison of the actual expenses with those claimed is 
worthy of very careful attention, for the details are given 
in such form that any manager of a station can judge of 
their correctness compared with the marvelous fairy tale 
which has been going the rounds. It isa pity that Mr. 
Francisco did not go even further and show to the public 
gaze the system of accounts, if such there was, that could 
bring such picturesque fiction out of the cold, hard figures 
that usually make up a central station balance sheet. 


Public School THE article by Mr. Scheible on another 

Electricity. page, coming, as it does, from a local- 
ity in which the public school is a greater factor in the civ- 
ilization of the population than anywhere else in the world, 
calls attention to a real need in the modern curriculum of 
the high-school and its coadjutor the small college. It is 
now conceded by all the foremost educators of America 
that there is need of an increased amount of manual train 
ing, meaning by this not the shop work of the technical 
school, but merely that development of a child’s intelli- 
gence that comes through doing and observing rather than 
through introspective mental labor. Right here electricity 
should come into the curriculum, The modern experi- 
ments, properly led up to and illustrated, would beget 
with phenomenal promptness that acute, observing interest 
in the young mind which it is the desire of every good 
teacher to create. Let practical electricity be taught to the 
rising generation, and the world’s progress will be sensibly 
quickened in the coming decades, The advantage of such 
instruction, of course, is mainly to the fund of knowledge 
acquired by the pupil; but it would also aid the real end 
of early education, which is the development of the in- 
tellect. 


Rural Opposition WE publish in full this week the de- 
Defeated. cision of Judge Langdon in an im- 
portant electric railway case in La Fayette, Ind. The 
point involved was an attempt on the part of the farming 
population, headed by a litigious blacksmith and an over- 
zealous attorney, to condemn the electric road as a nuis- 
ance. The facts in the case are these: La Fayette is in 
the midst of an agricultural district, and, although an ac- 
tive manufacturing town, is now, as it has been 
for many years, the distributing commercial centre 
of the surrounding counties. Ever since the electric 
road was started, two years ago, it has 
been violently opposed by the rustics, who make weekly 
or semi-weekly trips to town with loads of produce and to 
trade. The plodding horses and weather-beaten mules 
that were wont to stand quietly with noses to the ground 
in front of the shops on the main street, through which 
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the electric railway runs, did not take kindly to the new 

motor, and exhibited signs of life very objectionable to 

their owners and a few sympathizing tradesmen. Remark- 

ably few accidents actually occurred, but the rural 

mind was slowly moved to wrath; indignation 

meetings were held among the farmers, aided by 

a few bumptious townspeople, and finally a perpetual in- 

junction was applied for, resulting in the present decision. 

The question is in the first place between the rights of the 

inhabitants of a town and the convenience of outsiders ; in 

the second place, between the property of the community 

in its highways and the private rights of abutters to the 

streets as a stamping ground for other people’s horses. Very 

little opposition came from the citizens, aside from a few 

disgruntled merchants, for they are fully awake to the 

progress of modern improvements and far more inclined to 

co-operate than to hinder. We hope that the lesson of this 

decision will be heeded, and that every similar suit will 

benefit by the eminently fair and able opmion of Judge 

Langdon. 

THE inducements offered by the pro- 
fession of electrical engineering are 
drawing each year an increasing number of young men 
into technical study of the subject. A word to such may 
not be out of place. You must remember that the great 
electrical industries in which you hope to see active service 
are the growth of hardly mere than a single decade; yet, 
while this gives high promise for the future, it is clear that 
the pioneering period is for the most part gone. While 
each year will see an extension and strengthening of elec- 
trical interests, they are steadily settling into more con- 
servative and business-like shape. Do not, therefore, look 
for the sudden and brilliant success that came to reward 
some of the early workers in the electrical field, but rather 
for the steady labor and well-earned prizes that pertain to 
serious and faithful professional work. Electrical indus- 
try has two widely different phases, business and technical. 

In the former an electrical education may or may not be 
of marked service—one of the most active and successful 
electrical business men we know was, until quite recently, 
the manager of a brewery—in the latter it is no longer a 
convenience but a necessity. Fifteen years ago so little 
was known of the practical applications of electricity that a 
quick inventive mind with no more technical training than 
might be gained by the experience of a telegraph office 
could strike out in new lines of progress with every peo- 
spect of success. To-day, while the field is very, very far 
from being fully explored, good work cannot be done 
without studying and profiting by the results of that 
fifteen years of marvellous development. He who starts 
to-day with the training that would have meant success 
then will probably meet dismal failure now. Therefore in 
taking up the study of electrical engineering remember 
that the more careful and thorough work you do the better 
the chance in the future. And do not be deluded into 
the idea that you should hurry through your training, and 
‘learn practical electricity in the workshop.” You can 
learn more that will be of service to you by a year’s careful 
work in a good laboratory than in five years in an elec- 
trical manufactory. Do not expect to leave the laboratory 
with an intimate knowledge of any electrical system—you 
will not have it, but you will have acquired what is of 
vastly greater value, that firm grasp of the general prin- 
ciples that will enable you to seize the details of any sys- 
tem with a rapidity that will surprise you. Study then 
the broad principles involved in applied electricity and the 
theoretical basis on which they rest. This is the electrical 
side of your education. But there is another, every whit 
as important. Electrical engineering is mechanical en- 
gineering, plus electricity; and, while, perhaps, Sir William 
Thomson’s statement that a mechanical engineer can ac- 
quire all the necessary electrical training in six months or 
so is rather strongly put, there is a deal of truth in it. 
A sound idea of mechanical principles is very necessary 
to success in practical electricity, and the ideal training, 
then, would build a firm superstructure of electricity on a 
foundation of mechanical engineering. Put all the time you 
can spare, therefore, on a thorough training in some one of 
the excellent schools that are available, and when you 
have completed it make up your mind to work for all you 
are worth. You must not expect that any amount of study 
will bring directors crowding around you bent on securing 
your services as head of some great electrical company ; 
but, on the other hand, donot commit the common blunder 
of thinking that there is some special virtue in “ be- 
ginning. at the foot of the ladder.” On no sub- 
ject is there more tiresome twaddle talked. The 
oftice boy in a bank stands the poorest chance of any one 
in the concern of becoming its president, unless favored by 
very unusual ability and extraordinary mortality among 
his superiors. There may be plenty of room at the top, 
but there is a fellow with a club on every landing, and if 
you have to enter by the basement door there is simply 
another chance of your being knocked in the head. The 
training gained, for example, as a laborer in a great elec- 
trical establishment will be of very little service in more 
responsible positions unless promotion comes, as it gener- 
ally does not, along a single line. First, the best equip- 
ment you can secure for yourfuture work; next, as good a 
start as practicable; and then your future depends on 
steady, faithful hard work and you will stand or fall by 
your own merits. 


Electrical Engi- 
neering. 
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Further Notes on the Causes of Death by Electricity. 





BY DR. EDWARD TATUM. 


I notice with pleasure that my results with dogs, as 
given in THE ELECTRICAL WORLD of May 10, 1890, fully 
bear out the inference drawn by MM. Brouardel and Bour- 
rot* from their human autopsies, namely, that death from 
electricity is really initiated by cardiac arrest. I must say, 
however, in regard to autopsies in general, made after ac- 
cidental electric shocks, that I do not think any (reason- 
able) number could be convincing as to the fundamental 
mode of death; for while their number might be large 
enough to include every lesion that electrical discharges 
could cause, yet, when several serious lesions appear in 
one autopsy, there is no way of knowing either the order 
in which they have been produced, or, in fact, that any one 
of them has really been necessary to the fatal effect. I have, 
therefore, always thought that the only satisfactory mode 
of approaching the question would be one in which the ac- 
tion on different organs and functions could be discrimi- 
nated in order of time. 

It now seems certain that (with the animals and condi- 
tions that I have employed) cardiac arrest is invariably the 
real initiation of somatic death—no matter how strong the 
current may have been, nor what lesions of fatal dimen- 
sions may have been caused during the same application. 

Permit me to review, very briefly, how I have reached 
this point, and how 1 have made an important further ad- 
vance. 

I started out with the object of finding the seat, and if 
possible the character, of the lesions by which electric 
currents might kill dogs. 

I first eliminated the factor of general injury to muscles 
and nerves by showing that they could retain their physio- 

logical functions not only after the application of a cur- 
rent sufficient to produce somatic death, but even after the 
direct passage through their substance of currents of more 
than tenfold the density that the fatal current had 
averaged in the neck. Neither was the blood discoverably 
changed by the direct application toisolated portions of it 
of equally dense currents. 

I next eliminated the agency of the respiratory mechan- 
ism asa necessary factor by showing, on the one hand, 
that its functions might be retained and exercised even for 
several minutes after the heart had executed its last beat; 
while, on the other hand, I never succeeded in definitely 
arresting respiratory movements before the heart also had 
stopped. This I considered a most positive and important 
advance, for it eliminated from the inquiry everything ex- 
cept the central nervous system and the heart. 

Lesions of the central nervous system were dropped from 
the account on the following grounds: 1st. There is no car- 
diac centre in the central nervous system in the sense that 
there is a respiratory centre, such, namely. that the con- 
tinuance of the heart’s activity depends on the integrity 
of the centre and ceases upon the destruction of the 
centre. 2d. I have apparently passed, without fatal 
result, through the eucephalon alone, considerably stronger 
currents than have traversed it when the chest has been 
included in a fatal circuit. 3d. No increase in dose seems 
to be required, either with continuous or alternating cur- 
rents, to arrest the heart after it has been separated from 
the central nervous system by the section of both pneumo- 
gastric nerves. 

The only remaining modes that suggest themselves in 
which electric currents can arrest the action of the heart 
are three : 

1. By some action on the muscular substance of the 
heart, by which this muscle is directly deprived of the 
peculiar physiological property of originating its automatic 
beats. 

2. By a stimulation to physiological activity of the ner- 
vous inhibitory mechanism of the heart, which has nor- 
mally a restraining power over the heart. 

3. A joint action, in which the two foregoing share the 
responsibility. 

The part played by physiological inhibition is very 
clearly shown in the experimental results that I gave in the 
paper above mentioned, I there contrasted the effects of 
battery currents (which deliver their electric energy with 
the least possible amount of nervous excitation) with 
rapidly alternating currents, which are far more efficient 
nerve excitants. The result was, as there stated, that the 
latter currents proved also far more effective in arresting 
the heart. 

That the whole of this difference in killing power is ac- 
counted for by the difference in nerve-exciting power is 
shown by the fact that, when the nervous mechanism was 
paralyzed in ether narcosis, the difference in efficiency be- 
tween the two sorts of currents vanished, while the efti- 
ciency of the battery current was not reduced, 

While with alternating currents the nerve-exciting prop- 
erty is responsible for at least more than half the result 
(since that is the lowest possible estimate of the fatal su- 
periority of these currents), still this property is very prob- 
ably not responsible for the whole of the mischief, since 
even in this case the currents must reach a certain very 
respectable density in order to kill. 

With battery currents, however, it seems clear that 
at least nearly all the mischief is done directly to the heart 
muscle, since the different conditions under which they 
have been used have failed to show distinctly any factor 


* “Annales d’hygiéne publique et de médicine légale,” April, 1885. 
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that could be set down to nerve stimulation. A more 
direct and striking evidence, however, may perhaps be 
found in two experiments where I used dogs profoundly 
poisoned by curare. 

This drug has the remarkable power of entirely emanci- 
puting from nervous influence (at least as far as experi- 
ment and inference can determine) all the red or striped 
muscular fibres in the body. When a dog is under its in- 
fluence natural respiration is abolished together with all 
possibility of voluntary movement. This is not from any 
paralysis of the muscles, since they respond actively 
enough to direct electrical stimulation of their substance, 
but from the fact that they are cut off from the nervous 
direction, which they need in order to any natural action. 

The heart muscle differs from all other red muscles in 
being what is called automatic ; that is, it originates its 
own activity, and its contractions are not started by any 
nervous influence (though they are in the normal state un- 
questionably greatly modified by the nervous mechanism 
pertaining to the heart). The heart is, therefore, not 
directly stopped by curare ; but, if artificial respiration is 
practiced, it will go on beating regularly and vigorously 
until the poison is eliminated and the animal recovers. 

Yet under this poison the animals succumbed to just 
about the same current density as when ether alone was 
used, 


These then are the conclusions that I think I have legiti- 
mately established, for the animals and under the condi- 
tions mentioned : 

1. That, in death which follows an electric shock so 
quickly as to be called sudden, the heart is arrested as soon 
as or sooner than any other serious lesion of tissue or func- 
tion is produced. 

2. That, when a battery current is used, this cardiac 
arrest is brought about almost exclusively by some direct 
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JOHNSON’S ARMATURE-SAVING DEVICE. 


action upon the muscular substance of the heart, whereby 
its power of automatic contraction is lost. 

8. That, when a rapidly alternating current is used, this 
vardiac arrest is brought about certainly very largely 
through the physiological cardio-inhibitory mechanism, al- 
though even here the direct action on the muscular sub- 
stance is probably not without importance, 

It is not yet known whether electrical currents, applied 
as I have described, produce a discoverable histological 
change in the heart. I have therefore not ventured to form- 
ulate the physical process by which the heart muscle is 
caused to lose its distinctive physiological functions. Per- 
haps that will have to be left to electricians. Probably the 
complete explanation — since it involves the as yet unde- 
fined relation which subsists between the physical and 
physiological properties of living matter—is yet a great 
way off. J am not without hopes, however, of being able 
to throw additional interesting physiological light upon the 


matter. 
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An Armature-Saving Device. 


One of the difficulties often encountered in electric motor 
practice is the severe strain put upon the machine in start- 
ing under full load. The armature is at rest, and receives 
the full rush of the current when least able to withstand 
it. If it were possible to take up the load gradually, giving 
the armature a chance to protect itself by the counter elec- 
tromotive force developed, burnt out motors would be far 
fewer. The cut given above shows an ingenious plan, 
devised by Mr. E. H. Johnson, for the purpose of effecting 
this very useful end. The planisa simple one. The ar- 
mature does not drive the armature spindle directly, but 
by a somewhat flexible connection arranged in the follow- 
ing manner: The plates that form the armature core are 
mounted on a hollow cylinder, and through its centre 
passes the spindle, which runs loose in the end plates of the 
core. On that part of the spindle which is within the core 
is cut a coarse screw thread, on which is fitted the driving 
nut. On its periphery are three shoulders that fit three 
longitudinal grooves cut along the interior of the cylinder 
on which the core is mounted. The space on either side of 
the nut within the cylinder is taken up by a couple of 
powerful spiral springs as shown in the figure. 

When the current is turned on, the armature does not at 
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first turn its spindle at all, but screws the nut along it un- 
til the spring is compressed so strongly that the nut binds 
on the screw thread of the spindle and forces it to turn. 
Thus at the moment of starting the armature moves quite 
freely, and then gradually takes hold of its shaft and 
starts the load. The rapidity of this action is evidently 
dependent on the proportions of the springs and screw 
threads. The experimental models of this apparatus have 
worked admirably, and it may be that we shall see it put 
into use in electrical traction work, for which it was de- 
vised and is specially applicable. Mr. Johnson’s large 
practical experience taught him the need of some device of 
this kind, and apparently led to a very simple plan for 
overcoming the difficulties that have heretofore been 


formidable. 
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The Electricity of the Public Schools. 


BY ALBERT SCHEIBLE. 


What vague ideas the general public have of the explan- 
ation of any electric phenomena is well known. and yet we 
know how clear, how positive and how wonderful are the 
electrical statements of our newspapers. Certainly they 
have much to do with the way the public looks at electri- 
cal construction work and with the current ideas as to the 
nature of electrical and magnetic phenomena. But we 
may look back of them and ask where the journalists get 
these ideas. To be sure they havea habit of picking up 
and devising both facts and explanations and arranging 
them in pairs to suit their imagination. But most of them 
have had a fair school training and this must show through 
their writings. What do the public schools teach in the 
electrical line? In how far are they tothank and to blame 
for the current electrical views and what inferences can 
we draw ? 

Many of us can look back at what we were taught at the 
high schools with a smile of sympathy; how much we 
thought we knew, how far short it was of what the elec- 
trical work2rs knew then, and how much farther short of 
what to-day’s electrical journals teach. 

Yet it was rather good as far as it went, and there were 
some vague statements about a fourth dimension, about 
vibrations in an electric ether, and currents flowing around 
magnet poles which faintly suggested the modern views. 
Then there were the conventional experiments of Oersted, 
of the repelled pith balls, the magic ring or the discharge 
in a so-called vacuum, Even these experiments we pupils 
did not make, but the professor repeated them very much 
as he had done for years and years. Scarcely a word was 
said about alternating currents and no one there dreamed 
of Prof. Thomson’s instructive experiments. 

We learnt about Ohm’s law, about swimming with the 
current, committed the electro-chemical series and learned 
the supposed velocity of the electric current. Probably 
we went as deeply into it as our previous training would 
admit, and that was not far. That no experimenting was 
done by the boys meant that half the incentive to original 
work was lost. And the set of cut-and-dried experiments 
were put before us almost as the only ones of their kind. 
A few months ago a high-school boy who had ‘‘just fin- 
ished electricity” puzzled me with a number of questions, 
which he afterwards answered to his own satisfaction and 
to my amazement. Finally, pointing to two wires over 
my desk, and reaching into his pocket for a compass, he 
asked which was the positive pole. In reply I thrust the 
ends of the two into the bottle of red ink 
on the desk and presently showed him the one to 
which a cloggy mass adhered. It did not improve the ink, 
but it may have started one high-school boy to thinking 
beyond his school routine. Besides the time limit in our 
schools is that imposed by the amount of mathematics 
needed for a clearer understanding. Happily this is being 
reduced through the efforts of Dr. Lodge, Sir Wm. 
Thomson and others. Their clear analogies and explana- 
tions bring a fair working understanding of electrical 
phenomena within range of a keen-sighted pupil not 
versed in the higher mathematics. Some preparation is 
still needed, and leaves us the good alternative of raising 
the pupils up to this point. Then, too, the number of 
illustrative experiments still being worked out adds to a 
readier understanding. Maxwell’s _ electro-magnetic 
theory of light was good enough as a mathematical 
treatise, but it took Dr. Hertz’s induction wave experi- 
ments to bring it home to us. And such work as Prof. 
Thomson’s and Dr. Hertz’s is multiplying until we look to 
our electrical journals almost to the neglect of the text 
books. 

That the average high-school pupil should get ideas 
about electric phenomena far above those current among 
the people at large is to be expected. Give them teachers 
who are up to the time, let them perform their own ex- 
periments and do their own thinking, give them access to 
standard books and to the technical papers of to-day and 
you may see many of them come out with a yearning for 
farther study and experimenting and step by step work. 
Whether this means a college training, or a sort of ap- 
prenticeship in the shop, the drafting room or the labora- 
tory—in opening it to the pupil the public school is fulfill- 
ing a high mission. Get other studies to have a like effect 
and you may expect more boys to go beyond the grammar 
schools. Few do it to-day, and the fault lies but partly 
with them. Here the technical schools, like our manual 
training schools, are coming to the rescue, teaching more 
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of the mathematics and physics than the high schools, be- 
sides giving three hours a day to shopwork and drawing. 
But is the training of our electrical workers to be limited 
to these few schools? Have the factory hands employed 
by our electrical brothers any chance of learning a few 
why’s and how’s, of doing some drawing or benchwork 
beyond their everyday routine, of farther drill in the 
regular English branches and of ready access to the elec- 
trical papers of to-day? If not, can we expect them to do 
the most clearsighted work, to help a more rapid progress, 
to become worthy of associating their names with those of 
Franklin, Faraday and Ampére? Will not they who are 





FIG. 2.-DETAIL OF PRINTING APPARATUS. 


having such a common sense drill be eager to learn and 
quick to apply what our public school boys see only in the 
abstract? Can any public library with a mass of electrical 
books do the work of a half-dozen small but- very choice 
collections at the factories ? 

It is largely to those in electrical and allied pursuits that 
we must look for bettering the popular notions ; and if 
there is a need here, is it not ours as electrical co-workers 
to try to supply it? Little seems likely to be lost, much 
to be gained. Give us better and more practical public 
schools, special evening classes for our factory hands, 
more choice libraries and more ready access to the tech- 
nical journals, and we may well expect less old fogyish- 
ness, fewer absurd regulations, a readier appreciation of 
novelties and a clearer atmosphere surrounding everybody 
and everything electrical. 





The Cassagnes Stenotelegraph.* 





BY L. CHENUT. 

The rapidity of intercommunication is without doubt 
one of the greatest necessities of the present epoch. When 
an important event takes place anywhere, it is immediately 
transmitted in all directions, and a race ensues as to who 
shall first make known the news. In this effort the tele- 
graph renders every day enormous services, but it will be 
conceled that the transmission of news, even over the 
most perfect apparatus, is comparatively limited, and that 
its cost is still too high. For the purposes of press dis- 
patches these difficulties are particularly felt. The 
stenotelegraph of M. Cassagnes, of which we _ give 
herewith a brief description, is intended to remedy 
in great measure the inconveniences just men- 
tioned. As its name indicates, this new apparatus 
transmits with the rapidity of speech, and also by the pro- 
cess of multiple telegraphy transcribes its stenography at a 
distance. We may add that the stenography thus obtained 
is printed upon a band of paper in typographic characters 
that anyone can read. The stenotelegraph is composed 
essentially of a transmitter and a receiver (Figs. 1 and 2). 
In the case of a short distance, say three or four miles in 
the same city for example, the transmitter and receiver 
are united by a cable of 20 wires, the cost in this case being 
not practically prohibitive ; and for longer distances, as, for 
example, between two cities, the transmission to and tran- 
scription at the point of arrival are performed with the aid 
of similar apparatus united by a single ordinary telegraphic 
wire. In the latter case certain special intermediary 
apparatus is used which we shill describe later. 

Let us examine in succession the different elements of 
this whole. Asa transmitter M. Cassagnes employs the 
keyboard of the mechanical stenographic apparatus of the 
Michela system, of which it will be necessary to give a 
brief description for purposes of comprehension. The 
Michela keyboard comprises 20 piano keys, each of which 
operates an intermediate lever and a vertical rod having 
upon its end a conventional character. The vertical rods 
te the number of 20, one for each key, are united under a 
band of paper .044 meter in width, and print upon this 
band the signs corresponding to those upon the keyboard, 
as shown in Fig. 3. 

Matters are so disposed that a single line on the tape 
represents a syllable formed in the following manner: One 
of the first six keys on the left of the keyboard, or a com- 
bination of two or three such keys, gives the first conson- 
ant of the syllable; the next four keys give the second 
consonant; the next four give the vowel, and, finally, the 
ast six keys on the right give the last consonant of the 
syllable. Thus a single stroke, after the manner of a chord 
played upon a piano, gives the entire syllable, or a line on 
the tape. The Michela system is now used in the Italian 
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Senate. The words pronounced by a speaker are decom- 
posed by the stenographer who holds the keyboard, and 
are printed, syllable by syllable, upon a band of paper with 
the rapidity of speech. The Michela alphabet is employed 
by M. Cassagnes with this difference: that in the steno- 
telegraph the lowering of a key simply closes an electric 
circuit which acts, as we shall explain later on, upon the 
receiving apparatus. Furthermore, the combinations 
of the Michela signs made at the point of transmission are 
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FICS. 3, 4, 5.-RIBBONS OF STENOTELEGRAPH. 


transformed by the receiving instrument in such a manner 
as to furnish not conventional signs but actual correspond- 
ing typographical letters. 

The receiving instrument shown in Fig. 1 is explained by 
the detail given in Fig. 2. It is composed essentially of the 
following parts: First, 20 magnets A, united each with a 





Fic. 1—STENOTELEGRAPH RECEIVER. 


wire of the cable (in the case of transmission over a short 
distance) by a touch of the key. The electro-magnets are 
arranged in four groups of 6, 4, 4, 6, corresponding to the 
groups of keys spoken of above. Secondly, 20 horizontal 
slides B disposed over the electro-magnets, also grouped in 
four corresponding series, each slide being normally held 
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corresponding electro-magnet A, for example, in the re- 
ceiver is closed, the armature a is attracted, and with it the 
rod, which disengages the slide B. This drawn by the 
spring M is moved in the direction of the arrow. The stop 
V then engages the right-hand extremity of the slide B,, 
while the left-hand extremity of the first slide is arrested 
at a definite distance from the axis O. If,at the same 
time, the axis O, which is actuated by a little electric 
motor, is freed, the type wheels are set in motion. That 
situated opposite the slide B is arrested when the tooth on 
the spiral D, which is at the same distance from the axis 
of rotation O as the extremity of the slide B, abuts against 
the latter. 

The apparatus is so arranged that, at the moment of 
stopping, the letter corresponding to the advance of the 
slide finds itself opposite the printing brocket. Let us sup- 
pose now, in order to obtain a letter, that it is necessary 
to press, for example, two keys of the keyboard closing the 
circuit of the electros A and A,. It is easily seen that the 
slide B, (advancing toward the left by a certain amount 
regulated by the stop V), is moved to a similar extent; the 
movement of the first slide, B, is consequently the sum of 
the individual displacements of the two slides spoken of, and 
the tooth of the spiral when stopped corresponds in this case 
to the combination of the two keys that were pressed. The 
receiving apparatus includes certain other matters of detail, 
such as a series of cams S which produce at the moment de- 
sired the printing, the advancement of the paper and the re- 
turn toward the right of the slide B which the stops seize 
once more in their original position. What we have just 
said concerning one of the type wheels takes place like 
wise in the rest, and the printing of syllables is produced 
as shown in Fig. 4, which gives the stenographic repro- 
duction in type of the conventional signs’ of Fig. 3. As 
may be seen, the bands thus obtained are perfectly legible 
and can be used by compositors for printing either di- 
rectly, that is to say without being written out, or else 
after having been edited. From the point of view of 
stenography this apparatus, which permits the trans- 
mission of more than 200 words per minute, therefore 
offers very great advantages over the ordinary stenog- 
raphy by hand, which renders necessary a subsequent 
transcription. 

We may now examine the case of transmission to longer 
distances. Asin all multiple. telegraphs, a distributor is 
made use of in this case, of which the following are the 
main features : Let us suppose at the beginning a circle of 
copper, D (Fig. 6), divided into a certain number of sec- 
tions isolated one from the other, upon which is placed the 
extremity of a brush, F’, mounted upon the axis of the syn- 
chronous wheel, A, of Paul La Cour; let us admit for an in- 
stant that the sections, to the number of 20, are joined 
each by a wire to one of the keys of the keyboard at the 
transmitting station ; let us suppose a similar apparatus of 
which the sections are united to the electro-magnets of the 
printing instrument ; let us suppose, finally, that the two 
brushes F' and F'are united by a wire Land that they, 
therefore, move with the same speed and pass at the same 
instant over sections of the same rank. If a key is 
now pressed--let us say No. 4, for example—the current 
will pass into the line wire and actuate the electro-magnet 
No. 4, when the brushes pass upon the section No. 4, 
and at that moment only. The electro-magnet attracts its 
armature, and the effects that we have indicated before 
with the cable of 20 wires are reproduced with but a single 
line wire. It is to be understood, nevertheless, that for 
great distances it will be necessary to use at the point of 
arrival the relay R, closing the circuit of a local current 
which will actuate the electro-magnets of the receiver. 
Furthermore, in order that the transmission may take place 
without loss of contact, it is necessary that the keyboard 
be manipulated at a speed sufficient to allow the turning of 
the wheel. This condition cannot be realized without some 
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FIG. 6.-DIAGRAM OF SENDING AND RECEIVING STATIONS. 


by a rod, solid with the armature A of the corresponding 
electro-magnet and fitting into a notch in the slide. 
Thirdly, four wheels of type arranged upon a shaft, O, op- 
posite the four groups of slides, The first of these wheels 
contains upon its circumference 26 typographic characters 
and prints the first consonant of the syllable. The suc- 
ceeding wheels have respectively 11, 11 and 26 typographic 
characters, for the printing of the second consonant, the 
vowel and the last consonant of the syllable. Each wheel 
has a toothed spiral, D, having a number of teeth equal to 
the number of types upon the corresponding wheel, 

The operation of this apparatus is as follows: When at 
the point of transmission a key is pressed, the circuit of the 


difficulty, because the manipulation of the keyboard is 
regulated by the rapidity of the speaker. 

To remedy this inconvenience M. Cassagnes employs two 
minor apparatuses of which we shall make known the 
principles. The keyboard actuates at the start a special 
mechanism for perforating a third strip of paper, shown 
in Fig. 5, which strip is pierced with rectangular holes 
situated at the point which would be occupied by the con- 
ventional signs upon the strip of the original instrument 
(Fig. 3). ‘The band thus obtained (Fig. 5) with the rapidity 
of speech, is placed in another apparatus which draws it 
automatically one line at atime. Twenty levers press 
en the under surface of this band and tend te penetrat 
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and to make contact and to close the circuits and the 
relays corresponding with those installed at the point of 
reception. Ata point where it is not perforated the paper 
forms an insulator, but where the holes occur the circuit 
is closed. In practice it is these circuits and not those 
made by the keyboard that perform the operations we 
have given above, which we explained as though actuated 
directly from the keyboard in order to make the use of the 
instrument more plain. The bands obtained in the receiv- 
ing instrument are identical with those shown in Fig. 4. 

In Fig. 6 is to be seen the entire apparatus of the two 
offices, the transmitting and the receiving, in the case of 
using the instruments for long distances. The theoretical 
speed of the instrument is as follows: For long distances, 
such as from Paris to Marseilles, the experiments made 
have shown that it would be possible to make use of dis- 
tributors with two series of sections, the brushes making 
three turns per second and the return of stenographic lines 
in the words they represent being at an average of 80 to 
100. It will be seen that at this distance there can be trans- 
mitted 2 x 3 x 60 x.80 = 288 words per minute; for shorter 
distances, such as from Paris to Brussels, use can be made 
of distributors with three series of sections. The return in 
such case would reach 3 x 3 x 60 « .80 = 482 words per 
minute. We shall not insist upon this enormous theoreti- 
cal result. We think that the margin is sufficient, how- 
ever, to permit in practice a return very much greater 
than that of the fastest telegraphy, which gives from 25 
to 30 per minute atthe highest. It is true that the tele- 
graph transmits words correctly spelled, so to speak, which 
is not always necessary; but the stenotelegraph might also 
be used to transmit in the correct spelling and with a dim- 
inution in speed of not more than 30 per cent. 
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An Electro-Magnetie Protector. 





With the increasing use of electricity in large currents 
distributed for commercial use by overhead wires, there 
has arisen a demand for an automatic protector by 
means of which when placed in circuit with a telephone, 
or a telegraph or fire alarm relay, these instruments will be 
protected from danger of damage or total destruction by 
the accidental shunting through their coils of an abnormal 
amount of current from neighboring electric light or 
power wires. Such accidental crosses of lines carrying 
weak currents with those of a large current capacity fre- 
quently occur through careless construction of overhead 
circuits, or may be caused on the best constructed lines 
by violent storms which either break the wires or tear 
them from their supports and allow them to come in con- 
tact with each other. Many instruments intended to 
afford the necessary protection, some against weak cur- 
rents and others against currents of large volume, have 
been invented to meet this demand. 

The requirement that such a protector shall be capable 
of guarding against the weakest as well as the strongest 
of the currents that would be dangerous to the instrument 
protected, calls for a wide range of sensitiveness and 
capacity. The protector must be sensitive enough to act 
when the intruding current is what is known as a ‘“‘ sneak” 
current, and at the same time must possess a carrying 
capacity so great that it will not be itself destroyed by the 
abnormal flow of current. The difficulty of making an 
instrument that shall satisfy these extreme require- 
ments arises from the fact that sensitiveness is secured only 
by the use of a magnet coil of very fine wire, while a large 
carrying capacity requires the use of large wire of very low 
resistance. As these conditions are opposed to each other 
and cannot well be combined in a single magnet, a com- 
bination of magnets becomes necessary in order to satisfy 
the extremes. ° 

In the protector that is illustrated herewith, this 
method of construction has been adopted in order to secure 
the required range of sensitiveness and carrying capacity. 
As will be seen from the illustration three magnets are 
used. These are connected in series with each other and 
with the instrument to be protected. The binding posts 
numbered 2 and 1 are respectively connected with the 
wires which lead into and out of the protector. Binding 
post 3 is connected with ground, if the instrument is on 
a grounded circuit, or with the wire of opposite polarity to 
that on which the protector is placed if the line is a metal- 
lic circuit. A copper plate, placed near the ends of the 
magnet cores, is also connected to binding post 3. Each 
magnet has its own independent armature,and the frame 
upon which these are pivoted is in contact with the cir- 
cuit between binding posts 1 and 2. The three magnets 
are made of different degreesof sensitiveness by the use of 
different sizes and lengths of wire in their coils. Magnet 
No. 3 may be wound, for instance, with No, 18 or 20 wire, 
No. 1 with No. 10 or 12 and No, 2 with turns of flat copper 
band, or any other relative degrees of sensitiveness may be 
obtained by suitably varying the windings. 

The operation of the protector is very simple. Suppose 
that it is placed on a telephone line and that a sneak cur- 
rent comes in over the line that amounts to, say, a quarter 
of anampére. This is sufficient to energize the core of 
coil No, 3, and its armature is immediately drawn up 
against the ground plate and the intruding current is 
shunted around the telephone to ground, Should the 
foreign current increase to more than, say, two amperes, 
magnet No. 1. becomes energized,*and its armature is 





drawn against the ground plate, and coil No. 3 is thus 
relieved from carrying a current large enough to burn it 
out; its armature is released and it is cut out of circuit 
entirely. If the foreign current still persists in increasing 
to such a volume as to endanger coil No. 1, say, to 15 
or 20 ampéres, coil 2, which may be made to have a carry- 
ing capacity of 200 to 300 ampéres, is energized, its arma- 
ture attracted, the armature of coil 1 is instantly released, 
and coil 1 is thus protected. Such windings may be used 
as to make coil 3 protect for currents varying from } to 4 
ampéres, coil 1 from 2 to 30 ampéres, and coil 2 from 
15 to 200 ampéres. The instrument is in reality a self- 
protecting protector. Should the foreign current be so 
large as to require the use of coil 2 at once the three coils 
will act in very rapid succession, so quickly that they ap- 
pear to act simultaneously. 

A very commendable feature of the instrument is that 
it will protect a telephone or other coil whether a metallic 
or grounded circuit is used and will afford equal protec- 
tion whether the foreign current comes over the line upon 
which the protector is placed or the opposite line. In 
other words, if the protector is placed in the line at one 
side of the telephone, a foreign current coming from the 
opposite side will be as readily shunted around the tele- 
phone as if it came from the protector side of the circuit. 

This ingenious instrument is the invention of Mr. C. E. 
Sanford, lessee of the National Electric Protector Com- 
pany, 18 Broadway, New York city, and is intended for 
use on either grounded or metallic circuits as a protection 
against danger from all classes of currents whether of 
large or small volume, or whether they come from the 
wires of are light, incandescent light or power circuits, and 
to protect every variety of telephone, telegraph. fire alarm, 
district messenger or other delicate instrument from 





SANFORD’s PROTECTOR. 


injury by an excessive current from any outside source. 
It is also intended to serve as a lightning arrester for the 
protection of any instrument upon the line of which it 
may be placed. 
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On a Ballistic Electrometer. 


According to the investigations of M. Gouy, given in a 
paper read before the French Academy of Sciences, June 2, 
1890, the quadrant electrometer can be used ballistically if 
the usual damping arrangement is removed, and the needle 
suspended by a conducting wire. The impulse given to 
the needle by a moment M acting for a very short time is 


, 
equal to / Mdt; andas M may be made proportional 
e 


either to V or V®, where V is the potential difference be- 
tween the quadrants, it thus becomes possible to measure 


/ Vdtand / V? dt. Thus, if the needle is charged to a 


high constant potential, the magnitude of the first swing 
is proportional to / Vdt; andif the quadrants are con- 


nected with the two terminals of a resistance KR through 
which a quantity Q of electricity passes in a very short 
time, it is easy to see that whatever the self-induction of 
the resistance R , 

{Vdt=RQ 


. 

This formula has been practically tested with a Mascart 
electrometer, whose needle was suspended with a platinum 
wire 0°02 milimeters in diameter and charged to a potential 
of 300 volts. With this instrument a discharge of one 
microcoulomb througha megohm gave a deflection of 130 
millimeters ona scale two metres off, the period of the 
needle oscillations being i1°6 seconds. It is necessary that 
the capacity of the condenser used for the discharge should 
not be too high, or the time taken for the discharge will 
prevent the electrometer acting ballistically. The action 
is, however, satisfactory if the product of the capacity in 
microfarads and the resistance in megohms does not exceed 
one-fifth. In this way large resistances may be conveniently 
measured, and, as very small quantities of electricity are 
used, the method is especially suitable for liquid resist- 
ances, where difficulties usually arise from polarization. 
If, instead of Q being known, Ris known, the method is 
one for measuring electrical quantity, and the electrom- 
eter thus does the duty of a ballistic galvanometer. The 
sensibility may, however, be made very great by giving a 
high value to R. By a suitable modification of the method, 
condensers of widely different capacities may be com- 
pared, and by connecting the needle to one pair of quad- 
rants the electrometer may be used as a ballistic electro. 
dynamometer. 
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Bangor’s Electric Lights. 


' BY M. J. FRANCISCO. 


The Bangor Whig, in a recent issue, made a statement 
regarding the electric light plant owned by the city of 
Bangor. The Whig says: ‘‘ Our attention. has been called 
to quite a number of statements, which have been printed 
in various publications, concerning Bangor’s electric light 
plant. All of those stories were more or less ridiculous 
from our standpoint, and contain many statements which 
do great injustice toour plant. A Whig representative in- 
terviewed Alderman Taney, chairman of the Committee on 
Street Lights, who has given the subject much attention, in 
regard to these statements in order that the public might 
not be deceived in this regard. In all 146 lights are now in 
use. The average cost of burning a light a night is 123 
cents. If the conditions are favorable next winter, there 
will be a saving of $500-over that of last year, when steam 
power had to be used about six weeks. Only five men are 
required to run the plant, take care of the lights, etc., an 
electrician, assistant electrician, lineman and two trim- 
mers.” 

It is stated authoritatively by the editor of this paper 
that the average cost, to the city of Bangor, of burning a 
light each night is 12% cents; this is $46.23 per year for 
each lamp. He also states that five men are employed. 
Suppose we analyze this statement. The electrician is 
paid $78.50 per month, or $942 per year; his assistant re- 
ceives $43.37 per month, or $520 per year; one lineman is 
employed at $12 per week, or $624 per year; two trimmers 
at $12 per week each, or $1,248 for the year, making $3,334 
for wages of these men, being $22.82 per lamp per year. 
They run all night requiring double lamps afr four car- 
bons for each and every day, calling for 1,460 carbons per 
year each lamp; for these they pay $13 per thousand, and in 
addition pay ninety-six cents per thousand for freight and 
five cents per thousand for cartage from the freigh* |. ~use, 
making cost of carbons $14 per thousand, or $20.24 per 
lamp per year. Allowing $2.97 per year for oil and 
waste, we find the amount paid hy the city for wages, 
carbons, oil and waste was $46.23 per lamp per year. This 
is 123 cents per lamp per night, just what the Whig says 
is the entire cost to the city for running their lights. 

Now, will the editor of that paper kindiy inform us who 
paid the following bills and to what department they were 
charged? The plant cost $35,000, and this does not include 
anything for the water power nor for any portion of con- 
struction of dam or cost of its maintenance or for the sta- 
tion buildings. Interest on $35,000 at six per cent., $2,100; 
depreciation on electric apparatus, 10 per cent., $3,500 ; 
broken globes during the year, $130; wall controlier burned 
out, costing $160; 15 lamps broken, repairs costing about 
$300 ; damage to mast arms, repairs costing about $100; 
broken shaft, or something of this kind which happened 
at the station, $500 to repair; also the $730 which they 
paid for coal. Here is $7,520, which is a part of the ex- 
pense of the electric lights, charged to some other depart- 
ment, and to get the true cost there must be added to this 
the repairs to dam, interest on the cost of the buildings, 
wages of an engineer when engine is used, cost 
of new brushes and segments; also taxes and water 
rent, which the city would receive from a_ private 
corporation, if running the lights, which, at the lowest es- 
timate, would be over $1,000 per year, making a total cost 
to the city of $15, 271.86 for running 146 lamps one year, 
being $104.59 per lamp, and over 28} cents per night for 
each lamp, more than double the cost as given in the 
Whig, and that, too, with water power all the time except 
for about six weeks. With this condition of affairs and 
facts shown, is it surprising that the managers of the elec- 
tric light companies in cities in various parts of the United 
States, who know what the real cost is, should be indig- 
nant when they are told by the aldermen of the city using 
their lights that it only costs Bangor 12% cents per night 
to run their lights, and produce a copy of this Bangor 
paper to prove the statement? This isa sample of state- 
ments regarding municipal lights that are made daily ; 
advocates of the plan of municipalities running their own 
lights are using such reports as evidence of the saving to 
be made if the city own the plant, and electric light com- 
panies are branded as monopolies because they refuse to 
furnish lights at the same price, which is less than one- 
half of what it actually costs the city of Bangor to produce 
them. 
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The Kousmine Diffasion Battery. 





The diffusion battery of M. Kousmine, which was 
shown at the recent Galvano-Plastic Exhibition at St. 
Petersburg, has been much used in Russia. By making 
use of the phenomenon of diffusion M. Kousmine has suc- 
ceeded in overcoming the increase in internal resistance of 
the bichromate of potash battery due to the formation of 
crystals on the positive electrode. The positive carbon 
electrode consists of four strips attached to the lid of the 
battery. The negative zinc electrode consists of a circular 
grating, resting on the bottom of the battery. By means of 
a funnel a 15 degrees Baumé solution of sulphuric acid is 
introduced, until it just reaches the lower end of the car- 
bon strips. A six to seven per cent. solution of bichromate 
of potash is next introduced. The two liquids do not mix 
on account of the great difference in their densities. 
When the battery is short-circuited it is easy to see that 
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chemical action only takes place close to the lower end of 
the carbon strips, which are gradually surrounded by a 
violet ring two or three millimetres deep. Above this re- 
gion the bichromate solution retains its original color. 
The bichromate solution being very weak, the chromic 
crystals dissolve as soon as they are formed, and the posi- 
tive electrode is not covered by a deposit as in other bat- 
teries. The solution of these crystals, having a greater 
density than the surrounding liquid, falls to the bottom. 
The sulphate of zinc also falls to the bottom of the cell, 
causing more sulphuric acid to rise. A cell having the fol- 
lowing dimensions was tested by a committee of experts 
at the exhibition in question: Height, 20 centimeters; 
diameter, 15 centimeters; surface of zinc, 176 square centi- 
meters; bichromate solution, 6 per cent.; sulphuric acid, 15 
degrees Baumé. The committee reported that after hav- 
ing been circuited for 8} hours on an external resistance of 
.382 ohms, and then left on open circuit for 10} hours, the 
cell continued to work for 44 hours, when the circuit was 


FIC. 


again closed, and that it gave during 13 hours 36 ampére 
hours for an expenditure of 48 grammes of zinc. 
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An Audible Block Signal System. 





After many years of patient investigation and ingenious 
invention, the problem of the elimination of rear-end colli- 
sions from the dangers of railroad travel has been so 
nearly solved that it is now generally believed that such 
accidents, when they occur, are due more to the parsimony 
of railroad managers than to the lack of means for making 
them impossible. The personal element—the failure of an 
individual to give the proper signal—is always to be feared. 
however, in block signals of a non-automatic character; 
and several serious smash-ups have resulted from no fault of 
the block system, except its inability to guarantee sobriety, 
faithfulness, and care on the part of every one of its bun- 
dreds of operators. 

This no system will do. Astonishing as it may appear, 
the disposition of engineers, operators and switchmen to 
“take chances” is to-day the most fruitful, as it is the 
most insurmountable, cause of collisions. This, however, 
is at least in part done away with by the adoption of an 
automatic block system, which gives its absolute command 
to the engineer of a train, and peremptorily forbids his 
approaching the rear of a train ahead. Such a system— 
for example, that described in THE ELECTRICAL WORLD, 
of July 5, 1890—makes it a certainty that the engineer will 
be properly instructed; but the question still remains, how 
shall we make sure that he obeys his instructions? Granted 














FICS. 


that in 999 cases he will obey it, what shall we do if in the 
thousandth case he fails to see the signal, or mistakes its 
position or color, or—‘*takes chances’? 

The Desant Electric Company, of No. 45 Broadway, 
New York, intend to make it very disagreeable for such 
an engineer. In addition to the visual signals now given 
bim, either by existing systems or by those of the Desant 
Company, they propose to blow a whistle into the en- 
gineer’s ear from the moment he enters an occupied 
block until the train ahead of him has moved on and his 
path is clear. That this amounts to an absolute guarantee 
that the engineer so blown at will stop his train seems 
abundantly evident, and the additional advantage is to be 
noted that no excuse for failure can be given by the en- 
gineer, for his engine contains, from the moment the sig- 
nal is given, a record of that fact, which he cannot re- 
move or destroy by anything short of telescoping the train 
ahead. The visual signal, if unseen or neglected or not 
given immediately raises a question as to where the blame 
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must be put; but the blame for disobeying the Desant sig- 
nal is recorded beyond cavil or doubt in the cab of the en- 
gine. 

The instruments by means of which these much-to-be- 
desired ends are accomplished are shown in our cuts on 
this page. 

The entrance to a ‘“‘block” is insulated in two places 
within 100 feet of each other. The first insulation is for 
the purpose of signaling to a train, and the other for set- 
ting the relay on the track. The wires from these points 
are Jed to a relay connected to the contact springs; the con- 
tact springs are worked by two pairs of magnets, one for 
setting the signal to ‘‘ danger,” or closing the circuit, the 
other for opening the circuit, or setting to ‘‘safety.” The 
wires from the first relay are run two to the first insula- 
tion, or signal point, two to the second insulation for set- 
ting the instrument to contact, or ‘‘ danger.” 

The wires from the second relay run the same as above, 
with the exception of a line wire running back to the first, 





1.—DESANT AUDIBLE BLOCK SICNAL,. 


to set back to ‘‘safety.” Five cells of battery are necessary 
to work this signal at each *‘block.” This signal can be 
connected to switches, drawbridges, tunnels, etc. The 
locomotive is fitted with an instrument consisting of a pair 
of magnets, an armature, and a small weight connected 
with the whistle valve; the wires are run one from the 
truck of the tender through a coupling, and the other from 
the frame of the locomotive to the instrument. The loco- 
motive thus has two terminals always on the rails, namely, 
the wheels of the locomotive and tender. The action of the 
signal is: when a train enters a ‘*block,” the first insulation 
is passed, being the signal point; if at ‘‘safety,” the track 
is not charged, consequently there will be no signal, but on 





2 3 AND 4.—THE DESANT AUDIBLE BLOCK SIGNAL 


passing the second insulation, the current is switched into 
the relay, turning it to ‘‘danger” and charging the track 
for the following train. On entering the second ‘‘block” 
the train switches the first relay back to ‘‘safety” and the 
second to ‘‘danger.” 

The audible signal thus operated may, of course, be ap- 
plied to roads having already in operation a visual block 
system, and at very trifling cost. The sound may be given 
by a whistle,which, as mentioned above, is most desirable, 
or in city streets by a bell as shown in our illustration (Fig. 
4). The latter method is used on the Suburban Railroad 
of this city, where a test made some weeks ago was so 
satisfactory that twenty signals were immediately ordered 
for equipping the entire road, the engines being already 
furnished with the bell instrument. The Chesapeake & 
Ohio is now negotiating for the use of the signal, and the 
company has reason to believe that its system will in time 
be very generally adopted. The president of the company 
is Governor Campbell, of Ohio, and its vice-president, from 
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whom it takes its name, is certainly an Extremely ingenious 
inventor, other products of his brain being a remarkably 
serviceable electric coupler between cars, a complete sem- 
aphore system to be used in connection with the audible 
signal on roads not already blocked, and several minor de- 
vices for perfecting the prevention of rear-end collisions. 
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The Trouve Dynamometer. 





The following is a brief description of a simple dyna- 
mometer designed by M. G. Trouvé, which can be used 
either as an absorption or transmission instrument. 

Power may be considered either as the product of the 
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TROUVE DYNAMOMETER. 


force exerted and the speed of displacement of the point of 
application of this force; or, again, as proportional to the 
product of a couple and an angular velocity. If. therefore, 
we can measure these two quantities separately, their pro- 
duct will give us the power absorbed or trans- 
mitted. M. Trouvée’s dynamometer consists of two 
parts, one serving to measure the couple and _ the 
other the angular velocity. The measurement of the 
couple exerted is obtained by means of a flat spring 
arranged along the axis of the dynamometer, in order to 
eliminate the effects of centrifugal force. The spindle is 
hollow at this point, and consists of two concentric tubes. 
The ends of the flat spring are fixed to these tubes, which 
are able to follow the rotary and longitudinal movements 
which the torsion gives to the spring. One of these tubes 
carries a fixed sleeve B, cut as shown in the annexed 
figure. The second has a sleeve B’, free to move on it, 
and which is kept pressed against the fixed sleeve by the 
spring F, so that when the instrument is at rest Band B’ 
are pressed one against the other. B’ is provided witha 
slot, which only allows it to move longitudinally. Under 
the action of the torque exerted upon the axis of the sys- 
tem the longitudinal motion of this sleeve is utilized to 
rotate the indicating needle on the dial A, which is em- 
pirically graduated. In order to effect this registration 
the movable sleeve B’ is furnished with a deep groove G, 
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which engages the extremity of a bent lever connected to 
the needle. 

The dial is graduated empirically in the following man- 
ner: The axis of the dynamometer spring being solidly con- 
nected to one end of the shaft of a motor, a double-bal- 
anced lever is fixed to the other end. Weights are then 
suspended to one end until the maximum degree of torsion 
which it is proposed to give tothe spring (180 degrees) is 
reached. The motor is rotated at the same time, so as to 
keep the lever in a horizontal position. The arm of the 
lever is 15.92 centimetres long, so that each kilogramme 
applied to the end of the arm of the lever is equal to 1 kilo- 
grammemetre of work per revolution. Opposite the place 
occupied by the needle on the dial, the weight in kilo- 
grammes applied to the end of the lever is marked. The 
lever is then unloaded, and the graduation continued. 

After having tried several methods, M. .Trouvé has 
adopted as a speed-counter an apparatus identical with 
that we have just described. The instrument employed 
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by him is based upon the principle that in order to turn a 
rigid fan in the air it is always necessary to exert the 
same couple for the same angular velocity. This tacho- 
meter is shown at L in the figure. 

When the apparatus is used as an absorption dynamome- 
ter one end is fixed to the moter by means of a Cardew 
coupling, and the other is connected to a fan of suitable 
size. A graduation of the dial,-such as is described above, 
will enable us to read off the couples exerted. By means 
of a speed-counter we can estimate the angular velocity 
which it is necessary to give to the apparatus in order 


‘that the same needle may indicate couples of 1,2 and 3 


kilogrammetres. The product of these two indications 
will give the power developed. We can, therefore, mark 
directly on the dial the value of the power developed in the 
case of a given fan. Three curves obtained once for. all 
enable us by one single observation to determine the 
angular velocity, the couple exerted, and the product of 
these two, the power. By means of different fans we can 
vary the power absorbed between wide limits. 

ee PO DOO 

The Measurement of Self Induction. 


The following method of measuring L, due to Mr. W. 
Brew, may prove of some use when the usual reflecting 
galvanometer, etc., are not at hand. It simply consists in 
placing the inductive coil or resistance, whose coefficient 
of self-induction is tobe measured in series with a Cardew 
voltmeter or other instrument of high resistance, whose 


deflections measure 
Lf... 
Vad 8 
1 0 


or the square root of the mean square of the current pass- 
ing through it; and measuring the apparent resistance of 
this inductive coil by means of two deflections of the volt- 
meter (one being obtained with and the other without the 
inductive coil in series) when in circuit with an alternating 
potential difference of known periodicity. The apparent 
resistance, 7,, of the coil is 


D, ) 
= ms? R (1) 
R being the resistance in ohms of the voltmeter, 
D, and D, being the respective deflections upon it, with 
and without the coil in series. Also, 


r= 94 4x*L* 2) 
T2 


r being the resistance in ohms of the coil measured in 
the ordinary way ona Wheatstone’s bridge, 
L being the self-induction coefficient required, 
T being the time in seconds of a complete alternation, 
From (2) we have: 
= ‘int 79 
L= ~erer) (QB) 
2a 
or, substituting for 7 the number of alternations per sec- 
ond n, 


(r r?) 
pV" (4) 
2a n 
The following test of a bobbin 54 inches in length, in- 
side and outside diameter one inch and two inches respect- 





MEASURING SELF INDUCTION. 


ively, convolutions about 9,000, and having a resistance of 
826, may serve to illustrate the method: 





| 
D eT 
| | Vr 2—yr2 | 

D.- D,. 5 . n. fie Remarks. 

1 2xn | 

| | 
20.8 65.2 3.134 | 342.7 | 58.13 0.435 |The resistance of 
22.0 | 70.8 3.218 | 377.0 | 63.8 0.472 | the voltmeter 
24.5 | 77.8 3.176 | 370.0 | 48.0 0.480 | in this experi- 


18.5 | 98.2 | S22 | S774) G8 | 0474 | ment was 170@ 


In some cases it may be convenient to employ anon-in- 
ductive resistance in series with the voltmeter of resistance 


: or . 
equal-to the coil to get the ratio a to suit the range of the 
1 
instrument; this resistance is represented in the sketch by 
the zigzag line at the right key; with this arrangement we 
have in the equation 
i ‘D, E 
r°= seat a z 
\D, 
r, equal to 4/ 4* L*n* alone, and R equal tothe re- 
sistance of the voltmeter plus the non-inductive resist- 
ance, Consequently 
r} 


t= oh ©) 
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which we also get directly from equation (4) by putting 
T=—0. 

In the above formula, the difference in phase of the 
potentials on the coil and on the Cardew instrument is 
neglected. If this is taken into account, a slight change in 
the formula is necessary. We have— 

D,_ VR+r|*+4 27 n? L? 


D, ea (6) 


R 5s ee ms 
or L =%5 , D, — (* ry 2 (7) 
2a n D.2 R 
R being the resistance of the Cardew voltmeter, 
r being the resistance of the induction coil. 





A Combination Push Button. 


The care with which the comparatively unimportant 
details of an electrical installation are worked out and 
ingeniously arranged by the best class of manufacturers 
and dealers is well illustrated in the new combination 
dining-room push shown in the accompanying illustra- 
tion. This httle piece of apparatus is now being introduced 





A NEw FLoor Pusu. 


by the Holtzer-Cabot Electric Company, of Boston, Mass. 
It consists of the company’s regular foot push and two 
plug connections, which can be inserted at will, making 
contacts with the two lower springs, thereby insuring a 
good solid connection. The plugs are screwed into a pol- 
ished hard rubber ;iece with a nut on the under side to 
which the cord is connected. This arrangement makes a 
strong and simple combination. 


—_—_-~> +: >} ++ _——_— 
Iron-Filing Curves. 


The method due to M. Korobow, of fixing iron-filing 
curves by means of melted paraffin, is criticized by M. 
Decharme, in La Lumiere Electrique of June 19, who urges 
as an objection against this method that, like most others, 
it only fixes the curves when the iron filings are no longer 
under the influence of the magnetizing force, so that a 
dead figure (spectre mort), and not a live figure (spectre 
vif), is reproduced. The method employed by M. 
Decharme to obtain a photographic reproduction of the 
live curves, which, as he states, differ considerably for 
strong magnetic forces from those obtained after the mag- 
net is removed, is as follows: A sheet of ferro-prussiate 
paper is stretched evenly over a thin glass plate. A magnet 
is then placed either under or on top of the glass, and the 
paper is sprinkled with filings, and smartly tapped, as 
usual, After the curves have been formed, the whole ar- 
rangement is immediately exposed to the light, and a 
photographic reproduction is thus obtained of the live 
curves. 

——————_---o +0 @ oe 


Electric Alarms and Telephones Applied to Texas 
Fences, 


An electric alarm and telephone system has been success- 
fully applied to the uninsulated fence wires of the 150,000- 
acre Western Texas ranch of Messrs. Ostrander and 
Loomis. About a year ago Mr. M. Jervis Myers, Manager 
of the Electric Supply Company of Syracuse, N. Y., under- 
took to perfect and construct the necessary apparatus, and 
this has been done as simply as possible. 

The apparatus consists of a 25-drop telephone switch- 
board, each drop working from the local points of a 150 
ohm relay, the mains running through a gravity battery 
out to the proper fence wires. Suitable closed circuit 
springs (similar in principle to burglar alarm door springs), 
and a telephone station box containing five spring jacks 
and a testing lever, are placed at each gate. The gate 
springs are double and act, if desired, to break two wires. 
There are about 200 gates. Of course no such number of 
fence wires centre at the office, and it would not be econom- 
ical to run them; so that it became necessary to combine the 
wires at the gates so that opening gate number one throws 
drop A; opening gate number two throws drops A and B, 
etc. For telephone service one can go to the nearest gate, 
insert a plug attached to the receiver which he carries 
into a spring-jack, and ring up the office by means of a 
key on the plug. 

The results attained are very satisfactory. The circuits 
are so arranged that a break in the top wire of a fence 
can be located within a few miles and a man sent 
almost directly to the spot and if a gate is left open it will 
be known at the central office, The telephone service is 


Vou. XVI. No. 3. 


wonderfully clear as there is no foreign electrical inter- 
ference of any kind. Except to clear them from other 
wires, no attempt was made to insulate the fence wires, 
which are ordinary twisted barbed wires. Better insula- 
tion will only be needed in low lying spots where water 
stands. The conductivity is good after the joints are 
properly wound. About one-half cell of battery to the 
mile is used. 
—_~9- +0 20-e ___ 


Thermo-Magnetic Apparatus. 





Two pieces of laboratory apparatus have been devised 
by J. Stefan, to exhibit thermo-magnetic phenomena. 
The first, a thermo-magnetic pendulum, consists of a 
nickel segment attached to the end of a strip of brass, 
which is movable round a horizontal axis, and is provided 
above this axis with a sliding weight. When at rest the 
nickel segment lies between the poles of a horseshoe magnet. 
On heating one end of the segment, however, that end 
immediately moves upward, and if the heuting is con- 
tinued a regular oscillation may be started. The second 
piece of apparatus is merely a nickel disc, which can rotate 
around an axis passing through its centre of gravity. The 
poles of a horseshoe magnet cover a portion of the rim, and 
on heating another portion the wheel commences to 
rotate, and under favorable conditions can be made to 
revolve at the rate of 60 revolutions a minute. 


—____—_—_@+e-} oe ——_____—__——_ 
The Quantity of Electricity in a Lightning Flash. 


Assuming that a normal flash melts a copper conductor 
of 5 square millimeter section, Prof. Kohlrausch proceeds 
to calculate the quantity of electricity involved. A metre 
of wire of this size weighs about 44.5 grammes, and 6,700 

-alories are required to raise it to the fusing point of 1,200 
degrees C. A conductor of 5 square millimetre section 
and 1 meter in length has an average resistance of .01 Q 
between 0 degree and 1,200 degrees. A current C in time 
t will therefore develop in it 

.24 C® x t x .01 calories. 

Now it may be assumed that ¢t varies between .001 and .03. 
Assuming the quantity of heat to be 6,700 calories, we get 
for C52,000, and 9,200 respectively for the two values of f. 
The quantity of electricity would therefore be 52, or 270 
coulombs, and would be sufficient to decompose 5 and 25 
milligrammes of water respectively. Or, taking another 
illustration, if the quantity of electricity could be stored 
and used to supply a 16 c, p. incandescent lamp, 85 and 7 of 
the flashes respectively would be required per hour. Palaz’s 
investigations gave for a flash 28 coulombs, 


A New Gas Fixture Attachment. 


The combination of gas and electric light fixtures is one 
of importance, inasmuch as defective fixtures may lead to 
annoying and occasionally serious accidents. The accom- 
panying cut represents a new form of attachment for 
fitting electric light sockets for gas fixtures. The common 
device hitherto used for this purpose is made to screw 
under the gas burner, the end so secured being in the form 
of a washer, with a projecting arm, on the other end of 
which is a nipple screwed to fit the lamp socket. 
The disadvantages of thisform are: (1) The thread on 
the gas fixture being tapered, and the washer 
taking up a portion of the larger end of the same, 
it is often difficult to screw back the gas burner to a tight 
joint. (2) Frequent handling of the key on the electric 





COMBINATION FIXTURE ATTACHMERT, 


light socket tends to move the attachment around, and as 
its stability depends entirely on the pressure of the burner 
against the washer, it soon becomes loose, the attachment 
gets moved out of place and the joint leaks, even when 
made quite tight at first. When in this condition, if the gas 
at the burner is lighted, the gas escaping will also ignite, 
and the wire conductor leading to the socket is very liable 
to be burned off. (3) It is frequently the case that a shade- 
holder is screwed under burner and, by adding the electric 
attachment as described, the difficulty of making a tight 
joint and firm hold is still further increased. 

With the improved nozzle here illustrated, manufac- 
tured by J. Lang & Co., Chicago, Ill, all this 
trouble is avoided. The gas burner is first taken off 
and the nozzle screwed on in its place. The gas burner is 
then screwed on the nozzle with the shade-holder in place, 
if required, making a solid, permanent and gas-tight joint. 


_If the attachment should not screw around into the exact 


position required, it can be unscrewed, and a stroke of a 
file on the edge, left thin for the purpose, will permit it 
to be tightened up into any desired position. Should the 
tip on the gas fixture be too long, and prevent the attach- 
ment from being screwed home, the defect may be easily 
remedied. The male thread on nozzles is also made taper, 
so that if the gas burner goes on loose, the bottom of 
the burner may be filed q little and a tight joint insured, 
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Lightning and the Electric Spark.* 





At a date at least as remote as 600 years B, C. the Greek 

philosophers were acquainted with a curious little fact to 
which the modern science of electricity owes its name. 
They knew that a piece of amber (7Aexrpov) when rubbed 
against some suitable substance acquired a temporary at- 
tractive power, in virtue of which it became capable of 
lifting and holding light objects, such as dry leaves or 
pieces of straw. But another remarkable effect which 
often attends the friction of amber was for many centuries 
altogether overlooked. In A. D. 1708 it was first noticed 
by Dr. Wall that a piece of strongly-excited amber emitted 
sparks, which were accompanied by crackling sounds, ard 
these he had the sagacity to compare to thunder and light- 
ning. ; 
It must be confessed that the recognition of any re- 
semblance between the microscopic scintillations thus 
produced and the brilliant lightning flash imposed a some- 
what severe strain upon even the scientific imagination, 
and a few years later Stephen Gray, in reference to the 
same comparison, expressed the hope that ‘‘there might be 
found out a way to collect a greater quantity of the elec- 
tric fire” than was then possible. His hope was realized 
by the subsequent improvement of electrical apparatus, 
and especially by the invention of the Leyden jar; and the 
effects obtainable by the means now at our command 
amply justify the speculations of Wall and Gray. The 
essential identity of the artificial electric spark with the 
natural lighting flash was conclusively established by the 
experiments of Franklin, and in these days it has become a 
mere commonplace, familiar to every one. 

There are generally said to be two kinds of lightning 
flash, which are known as forked lightning and sheet 
lightning, the former being dangerous and destructive, the 
latter harmless. To these is sometimes added a_ third 
class, called ball lightning. The lightning flash of artists 
which is familiar to us from innumerable pictures, and of 
which the venomous-looking zigzag now projected upon 
the screen (copied from an engraving) is a fair example, 
has no existence in nature. It is simply an artistic fiction 
or symbol, like the conventional representation of a gallop- 
ing horse, which, in the severe language of Mr. Muybridge, 
resembles nothing to be found in the heavens above cur the 
earth beneath. The absurdities commonly perpetrated in 
depicting animals in motion have been fully exposed by 
Mr. Muybridge with the assistance of photography. So, 
too, it is photography that has given the coup de grace to 
the traditional forked lightning. Within the last few 
years an immense number of photographs of lightning 
flashes have been made. The Meteorological Society has 
formed a collection of these, containing about 200 ex- 
amples, which, by the kindness of Mr. Marriott, the secre- 
tary of the society, I have had an opportunity of examining 
carefully. Not asingle instance of the artistic lightning 
flash is to be found among them. The great majority bear 
a close resemblance to the sparks of our electrical machines; 





Fic. 2.—LIGHTNING FLASHES. 


a few are distinguished by peculiarities which, though at 
first sight a little difficult to account for, can generally be 
explained and even imitated artificially. 

What may be «alied a typical lightning flash is a stream 
of light which follows a sinuous and wavering course, 
very like that of a river as shown upon a map. (Several 
photographs of this kind of flash were exhibited by 
means of the lantern.) The next slide is a photograph of 
a machine spark, abofit 34 inches in length. The twokinds 
of discharge are so much alike in their general character 
that, if it were not for the surroundings, it would be hard 
to tell which was the lightning and which the artificial 
spark, 

The variations upon the normal type of flash, which the 
Meteorological Society’s photographs show, have been 
classified as ramified or branched lightning, beaded light- 
ning, meandering or knotted lightning, ribbon lightning, 
and, lastly, dark lightning. 

Branched lightning is again strikingly suggestive of a 
river in a map; not a simple stream, however, but one into 
which a number of tributaries flow. [Photographs were 
shown.] Sparks having branches of just the same charac- 
ter are easily produced by a large electrical machine. To 
obtain the effect well, the negative terminal should be 











*Extracted from a lecture on “Electrical Phenomena in Nature,” 
seuvered by Mr. Shelford Bidwell, F, R, S,, at the London Institu- 
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made much larger than the positive, and the two should 
be separated so far that a spark will only just pass between 
them. According to Faraday, a ramified, or as he some- 
times calls it a ‘‘ brushy,” spark occurs when the whole 
of the electricity has not been discharged, but only 
portions of it, more or less, according to circumstances. 
It is a ‘dilute’ spark, generally passing to air or other 
badly conducting matter (Exp. Res.,” § 1,448). 
When therefore a ramified flash occurs we may reason- 
ably conclude that the discharge is partial and incomplete. 

In beaded lightning there occur a number of bright 
spots, giving the flash the appearance of an irregular 
string of lustrous beads. This phenomenon is sometimes 
well shown in photographs of the machine spark, espe- 
cially when the quantity of electricity passing is increased 














Fig. 1.—LIGHTNING SHOWING “ DARK FLASH.” 


by using very large Leyden jars. Under these circum- 
stances the path of the discharge is often found to contain 
at irregular intervals certain small and abrupt V-shaped 
indentations, and these, especially when seen ‘‘end-on,” 
appear to be more luminous than other portions of the 
flash. Probably, therefore, in a beaded flash the quantity 
of electricity passing is more than ordinarily great. 

Sometimes a lightning flash appears to take a very cir- 
cuitous end roundabout path. perhaps forming a nearly 
closed loop, or even a complete knot. Such is what the 
Thunderstorm Committee of the Meteorological Society 
have called ‘‘ meandering” lightning. This remarkable 
effect is no doubt the result of an optical illusion, ard 
occurs when the general direction of the flash (or of 
part of it) is either toward or away from the observer. 
The different parts of the flash which seem to approach 
or to cross one another may, in fact, be miles apart. This 
explanation may be simply illustrated by means of the 
shadow of a properly bent wire. I have here a wire 
which is bent in such a form as to imitate a common 
type of flash or machine spark. When held transversely 
to the beam of the electric light, its shadow is seen to 
represent fairly well the form of an ordinary sinuous flash; 
but if it is turned round so that its length is in the direc- 
tion of the beam of light, the shadow presents an intricate 
appearance of loops and knots. Fig. 1 is from one of the 
most remarkable photographs of lightning flashes that I 
have seen. It was taken at Cambridge on June 6, 1889, 
by Mr. Rose, of Emmanuel College, and I am indebted for 
this copy to the kindness of Mr. W. N. Shaw, who de- 
scribed it at a recent meeting of the Physical Society. 
Among its many interesting features I will at present only 
direct your attention to the complicated knot which occurs 
in the upper part of the flash. 

Many photographs of lightning have a curious flat and 
rivbbon-like appearance. Such ribbons are sometimes 
broad and sometimes narrow. Ihave tothank Mr. Clay- 
den for an excellent specimen of the broad kind, which 
was taken by himself last summer, and is reproduced in 
Fig. 2. The Thunderstorin Committee are of the opinion 
that this peculiar structure may possibly not exist in nature 
at all, the effect being produced only in the photographic 
camera. It is noteworthy that in nearly, if not quite, 
every case when broad ribbons have been obtained, the 
vamera was held in the operator’s hand, a fact which 
naturally suggests the idea that the widened image of the 
flash may be due to unsteadiness. It may be objected to 
this explanation that the duration of a lightning flash is so 
exceedingly brief as to preclude the possibility of any 
material movement during the time that its image is upon 
the sensitive plate. But such an objection is not unanswer- 
able. It has often been observed that a lightning flash 
may be followed by one or more other flashes in rapid suc- 
cession, all taking precisely the same path as the first. If, 
then, the camera were in motion a series of such flashes 
might impress themselves side by side upon the photo- 
graphic plate, being so near together as te give the appear- 
ance of a single wide and flattened flash.* Moreover, 
though the true lightning flash is practically instantaneous 
it sometimes has a phosphorescent glow along its track, 


It has been pointed out by Prof. 8. P. Thompson that the path 
of the discharges might be shifted by the wind to a sufficient ex- 
tent to produce the ribbon-like effect, evenif the camera were pers 
fectly 8 ady, 
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which lasts for at least a large fraction of a second. 
This phosphorescence would tend to connect the 
separate images into a uniform whole, and = add 
to the ribbon-lke appearance of the resulting picture. 
Dr. Hoffert has been kind enough to give me a copy of 
an exceptionally interesting photograph* which _ illus- 
trates this explanation. The camera was held in the hand, 
and moved horizontally to and fro at the rate of about 
once in three-quarters of a second. The movement was 
continued until a flash was observed, when the lens was at 
once covered, The plate after development showed no less 
then two triple flashes and one double flash, eight in all, 
the whole of which must have occurred, Dr. Hoffert 
thinks, within a little more than a second, forming a 
connected system of discharges which would appear to 
the eye as one. The several sets of flashes in the 
photograph are all joined together more or less perfectly 
by horizontal luminous streaks, which, though they 
may not impossibly represent a continuous brush-like 
discharge, are more probably due to phosphoresence of 
the oxygen of the air, oxygen, especially in the form of 
ozone, being a phosphorescent substance. If in taking 
Dr. Hoffert’s photograph the camera had been “noved 
slowly instead of quickly, I think it is clear that the 
appearance of one or more ribbon-like flashes, like those 
in Fig. 2, would have been produced. 

But the photograph of a flash may possibly assume a 
distinctly broadened form, perhaps more suggestive of a 
flattened wire than of a ribbon, when the camera is abso- 
lutely steady. In such cases it will generally (perhaps 
always) be seen that one edge of the image is sharp and 
clear while the other is iil defined and hazy. I have suc- 
ceeded in imitating this effect very well in photographs of 
the machine spark ;_ it is obtained when the light does not 
fall perpendicularly, or nearly so, upon the sensitive plate, 
and is no doubt due to suecessive reflections between the 
surfaces of the lens. [Exhibited. ] 

Lastly, we have to consider the so-called ‘‘ dark flash.” 
It occasionally happens that, on developing a photographic 
plate which has been exposed during a thunderstorm, the 
image of a lightning flash comes out black instead of 
white. Fig. 1 presents a striking instance of this phenom- 
enon. Black ramifications are seen to proceed outwards 
on both sides of the main bright flash; there is also what 
appears to be an independent black flash which starts from 
the top of the picture and crosses the bright one near the 
knot. The origin-of this strange appearance was for a long 
time a mystery. No one had ever seen a dark flash with 
the unassisted eye, and the question arose whether the dark 
images in the photographs really reptesented a hitherto 
unobserved physical effect which occurred in the air itself, 
or whether, owing to some optical or chemical action tak- 
ing place inside the camera or upon the sensitive plate, the 
impression of a luminous flash became converted into a 
dark one. There is no need to discuss the several in- 
genious hypotheses which were suggested in explanation 
of the anomaly; it is suflicient to say that the 





Fig. 3.—ARTIFICIAL LIGHTNING. 


mystery was completely cleared up a few months 
ago by the experiments of Mr. Clayden. The fact, as 
demonstrated by him, is shortly this: If the lens of the 
camera be covered the moment after a flash has occurred, 
the developed image will always come out bright, feebly 
or strongly, according to circumstances. If, however, the 
plate be exposed after a flash has acted upon it, either to 
the continued action of a feeble diffused light or to the 
powerful glare arising from one or more subsequent 
flashes, then on development the image of the original 
flash will probably come out black. The effect is therefore 
not a meteorological or physical one, but purely chemical. 
It can be obtained not only with a lightning flash, but also 
with a machine spark, or even with an ordinary flame. It 
is merely necessary that the plate should be exposed to the 
action of a certain amount of light after it has received the 
impression and before development. 

Some photographs which I have made of machine 
sparks fully confirm this explanation of Mr. Clayden’s. 
The room was illuminated by a single gas-jet, and the 
background was a white screen with a black post in the 
middle of it (see Fig. 3). Two series of sparks were 
passed between the ball terminals of an electrical machine 
and photographed. After the first series were taken, the 
lens was left uncovered for half a minute; then it was 
capped, the camera shifted slightly, and the second series 


"A good reproduction of this photograph is given in the Phil, 
Mag. (1889), and in the Proceedings of the Phya, B00, VOl, Nev By 174, 
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taken; the lens was again left open for half a minute, 
and the plate afterwards removed from the camera and 
developed. It will be seen that while the second series 
of sparks come out bright in the natural way, the first 
series have been reversed and blackened by the action 
for one minute of the light reflected from the white screen 
upon the undeveloped image. Exposure to the diffused 
light for half a minute only was not in this case sufficient 
to cause reversal. 

These experimental results make it almost certain that 
the flash in Fig. 1 was really a double one. The first 
tlash was comparatively feeble, and possessed the lateral 
ramifications characteristic of an incomplete discharge. 
The second, which probably occurred immediately after- 
ward, was a powerful one without ramifications, and fol- 
lowed accurately the main path traced out by the other. 
The glare arising from this second discharge caused the 
photographic reversal of the ramifications belonging to the 
first. 

Every one must have noticed the proverbial quiver of a 
lightning flash. This peculiar effect is often due to the 
multiple discharge of which we have already spoken. 
Sometimes, however, I believe the phenomenon is a 
purely subjective one, depending upon a certain physio- 
logical reaction of the optic nerve. If we gaze at a bright 
flame which is suddenly uncovered und immediately ex- 
tinguished, then after a very short interval of darkness a 
distinct but transient image of the flame will reappear ; 
and it is even possible that after another brief interval a 
second after-image of the flame may be seen. It is, how- 
ever, by no means easy to detect these appearances with- 
out considerable practice, because they belong to a class of 
impressions which we habitually train ourselves to disre- 
gard. But by means of a little device, which I published 
a few years ago, the phenomenon may be easily demon- 
strated to almost anyone. 


The beautiful effects produced by the rotation of a 
vacuum tube, when illuminated by a series of discharges 
from an induction coil, are well known. The tube is 
generally attached to a horizontal axis, which is turned 
rapidly by means of a multiplying wheel; the images 
due to successive discharges, which, if the tube were at 
rest would be superposed, are thus caused to occupy 
different parts of the retina, and the result is the appear- 
ance of a gorgeous revolving star. But if the tube is 
caused to rotate very slowly, making about one turn in 
two or three seconds, there occurs a different and very 
curious phenomenon. The luminous images of the tube are 
almost superposed, forming a bunch which is slightly spread 
out at the ends. But about 40 degrees behind the bunch, 
and separated from it by an interval of darkness, comes a 
ghost. This ghost is in shape and size an exact repro- 
duction of the tube; it is very clearly defined, and is of a 
uniform bluish-grey tint. If the rotation is stopped. the 
ghost still moves slowly on, and after the lapse of about 
half a second disappears in coalescing with the luminous 
tube. The phenomenon of the ghost is clearly due to a 
succession of after-images, which are perceived a short 
time after the retina has been impressed by the flashes 
from the vacuum tube; and a similar physiological action, 
I think, explains—at least in some cases—the apparent re- 
duplication of a flash of lightning. 


Within the last year or two there has been a great deal 
of rather lively controversy concerning the protection of 
buildings from the destructive effects of lightning. The 
controversy originated in some lectures on lightning con- 
ductors, delivered by Prof. Oliver Lodge at the Society of 
Arts in 1888 ; it was continued at the Bath meeting of the 
British Association, and it culminated in a paper, also by 
Dr. Lodge, read last year at the Institution of Electrical 
Engineers, in which, after stating that ‘‘ the old views on 
the subject of electrical conduction are hopelessly and ab- 
surdly and dangerously inadequate,” the author expressed 
the opinion that it was ‘‘ time that the prophets of the old 
superstition were slaughtered by the brook Kishon.” 
In the animated discussion which followed, Dr 
Lodge’s views were ably opposed by Mr. Preece and 
others, and the question can hardly yet be considered as 
definitely settled. Time will not admit of an adequate 
review of the arguments which were employed on the two 
sides, but, considering its great practical importance, I 
think it will be of interest to give a very short statement 
of the matter in dispute, which I will illustrate by copies 
of Dr. Lodge’s diagrams and apparatus. 

Ever since the time of Franklin it has been customary 
to make use of long pointed metallic rods for the purpose 
of protecting important buildings from damage by light- 
ning; and the “ older electricians,” as Dr. Lodge calls 
them, have always taught that, if the rod were well made, 
of sufficient size and height, and properly connected to 
earth, it afforded practically perfect security over a cer- 
tain limited area. The function of the rod was supposed 
to be not so much to receive the shock of a lightning 
flash as to prevent a flash from occurring at all in the 
neighborhood of the protected building: this it did by 
promoting the silent discharge of electricity between the 
cloud and the earth through the point of the rod. 

The lower of these two tinfoil-covered boards represents 
the earth, and the upper one a cloud; the upright metal 
rod with a ball at the top of it is supposed to be a church, 
or other building, erected upon the earth. Charging the 
apparatus by means of the electrical machine, we get a 
geries of strong flashes between the cloud and the church, 
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every one of which might do terrible damage. If now we 
place near the church another rod, witn a needle point at 
its end, to serve as a lightning-conductor, the flashes at 
once cease; however vigorously we work the machine, 
there is no longer any visible effect. The fact is, that 
the electricity is silently and harmlessly discharged, 
as quickly as it is generated. In such a case as is a 
present represented by the model, the efficacy of a light- 
ning conductor would be complete. This is what Dr. 
Lodge calls the case of ‘steady strain,” and is that 
indicated in his first diagram [exhibited], where the 
charged cloud above the church spire is supposed to have 
moved into its present threatening position from a distance. 
According to Dr. Lodge, this is the only kind of lightning 
discharge which was ever contemplated by the older elec- 
tricians. . 

But suppose that a harmless uncharged cloud which 
might be hovering over the church were suddenly to 
receive an overflowing charge of electricity by a flash from 
another more distant cloud. There would then be no time 
for any gradual relief of the strain by a silent discharge 
through the lightning conductor, and either the conductor 
itself or the church would infallibly be struck by a flash 
from the overflowing cloud. 

By altering theconnections between the model and the 
electrical machine*. we can easily imitate this condition 
of things. The tinfoil-covered boards now remain abso- 
lutely uncharged until the moment when there is a spark 
between the terminals of the machine; then they are 
suddenly charged, and a flash instantly passes between 
the cloud and the church. Placing the needle-pointed 
lightning conductor beside the church, we now find that 
it is powerless to prevent the flashes; they go on just as 
rapidly as before, striking either the conductor or the 
church, or sometimes both at once. ‘This case, which, I 
think, Dr. Lodge was undoubtedly the first to call atten- 
tion to explicitly in connection with thunderstorms, is 
called by him the case of ‘‘impulsive rush.” The occur- 
rence of an ‘‘impulsive rush” flash, then, cannot be 
warded off by a lightning conductor. The most thata 
conductor can do is to divert the main shock of the dis- 
charge from the building to itself. But, even so, the 
lightning may do considerable damage, for, as Dr. Lodge 
says, ‘‘it is hopeless to pretend to be able to make the light- 
ning conductor so much the easiest path that all others 
are protected. All possible paths will share the discharge 
between them, and lots of apparently impossible ones.” 
Moreover, not only is the lightning conductor itself, when 
struck, liable to spit off sparks laterally, however good 
its earth connection may be, but other metallic bodies in 
the neighborhood may do the same, whether such bodies 
are insulated or not. 

The moral appears to be this. In all cases of steady 
strain in which a charged cloud descending from the 
upper regions of the air, or approaching from a distance, 
might inflict serious injury upon an unprotected building, 
a well-designed and properly earth-connected lightning- 
rod is an absolute safeguard. Inacase of ‘ impulsive 
rush,” the rod may often be of use in bearing the brunt of 
the discharge, though sometimes the lightning will take 
no notice whatever of it, striking the building and alto- 
gether neglecting the rod ; and it is even possible that a 
high rod might attract a destructive discharge which 
otherwise would not have occurred at all. Although, 
therefore, a lightning rod is im many cases, probably in 
avery large majority, of the greatest service, it cannot 
be depended upon as affording perfect immunity from 
risk ; and the assumption which has universally been made 
by the ‘older electricians,” that damage by lightning 
is in itself conclusive evidence of some imperfection 
in the conductor, is an unfounded one. 

In conclusion, it may not be out of place to say a word 
or two on the subject of personal danger from lightning. 
The spectacle of a severe thunderstorm, magnificent as it 
is, is no doubt calculated to inspire a certain amount of 
alarm. But statistics show clearly enough that, at least in 
this country, its bark is worse than its bite. It appears, from 
a paper published last year by Inspector-General Lawson, 
that the number of deaths caused by lightning in England 
and Wales, from 1852 to 1880, as recorded in the returns of 
the Registrar-General, was 546, or rather less than 19 per 
annum. The average population during that period may 
be taken as 22 millions; it follows, therefore, that the av- 
erage annual death-rate from lightning was considerably 
below one per million of the population. The risk of a fatal 
lightning stroke in any individual case is therefore exceed- 
ingly small. 


A Destructive Flash. 

During a recent storm at Playford, Suffolk, a poplar tree 
about 300 yards away from the church was struck by 
lightn ing, and the bark was completely stripped from top 
to bottom, the southern half of the body being riven into 
matchwood. One piece, 54 pounds in weight, was picked 
up 136 yards away from the tree, and the debris covered 
about two acres of land. The discharge left the tree at the 
foot, following the direction of a fence for about 15 or 20 
feet, threw up asod about a foot square, and went to 
earth, 

* The tinfoil-covered boards were connected with the outer coat- 


ings of the Leyden jars, their inner coatings being in connection 
with the terminals of the machine, : 
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The Electric Road is Not a Nuisance. 





The following is the full text of an important decision 
just rendered by Judge Byron W. Langdon, of the Indiana 
Circuit Court, in the case of Samuel Lonergan vs. the La 
Fayette Street Railway Company et al. The questions here 
decided are in litigation elsewhere throughout the country, 
and this will probably be the forerunner of a long line of 
victories for the electric railways. 

The question presented arises on the demurrer for a want 
of sufficient facts to the complaint asking for a_ perpetual 
injunction against the railway company, prohibiting it 
from operating its cars by electric power and for damages 
for injuries suffered in consequence of the past use of that 
motor. The facts material to be noticed now are that the 
plaintiff is and was before the construction of the de- 
fendant company’s railway, the owner of a lot abutting on 
Main street near its western extremity in Lafayette, to- 
gether with the iron works and blacksmith shop thereon, 
where he is and has been operating the same. 

Main street runs east and west, and is the principal 
thoroughfare in the city, and its west end connects with a 
highway which passes over a bridge across the Wabash 
River and continues to the town of West La Fayette, the 
other roads thence radiating in different directions to the 
west part of the county. That at present the bridge is 
being replaced by a new one, and travel is temporarily over 
Brown street bridge spanning the river some four blocks 
north of Main street. That all travel and traffic from the 
west side of the county used Main bridge, and will use it 
again on its completion, and pass along in front of the 
plaintiff’s place of business, as it formerly did, unless pre- 
vented by the acts of the defendant company. 

That in 1882 the defendant obtained a license from the 
city of La Fayette to build and operate its railway over the 
centre and along the entire length of Main street, by horse 
or electrical power, and in 1887 the Board of Commission- 
ers of the county granted the company a permit to con- 
struct and operate its railway over the Main street bridge 
and highway to West Lafayette, and in pursuance of these 
respective grants, the company constructed its tracks and 
operated its railroad by horse power. That the nse of 
horse power only tended in a small degree to depreciate 
the value of the plaintiff’s lot or impair the plaintiff’s busi- 
ness. That afterward the company erected a plant for the 
generation of electric power, erected poles, laid and sus- 
pended wires and equipped its cars with dynamos and 
motors, and by means of these appliances commenced 
to operate its cars and now is, and ever since has been 
operating the cars by the same power, and causing 
hens to pass over its track every five or ten 
minutes during the day and part of the night. That by 
the use of electrical power the cars are moved more rap- 
idly than formerly and without any visible means of loco- 
motion, and they make a loud pulsating noise and hum- 
ming sound, and produce, when in motion, flashes of 
electric light, and especially in damp weather and in the 
night, and horses not long accustomed to these noises and 
lights are frequently freightened and rendered uncontrolla- 
ble, and accidents thereby occur. That by reason of these 
causes of fright to horses, apprehension of danger in the 
use of Main street has become widespread, and has thereby 
driven some people and business from that street, and es- 
pecially has the business of the plaintiff been diminished, 
and if the company shall be permitted to continue to 
operate its cars by the same power, the dimininution in 
the value of the plaintiff's business and lot will be aggra- 
vated; that the damage to his business by reason of the use 
of electric motors has been two hundred dollars a year. 

It is alleged that temporarily the company is operating 
its road to the foot of Main street pending the construction 
of the new bridge which will be completed within 60 days, 
and the company is asserting its intention to lay and 
operate its road over the bridge when completed, and west 
of it with electric motor, and that by reason of the con- 
struction of the bridge and highway their use by the gen- 
era spublic in common with the company would be ex- 
ceedingly dangerous to persons with horses in consequence 
of being met or overtaken by the cars and thrown from the 
embankment of the highway and otherwise injured by 
reason of fright to horses, and the consequence will be to 
divert a considerable travel and traffic from the Main 
street bridge to the Brown street bridge, and thereby 
impair the value of property and business on Main street. 

It is then alleged that neither the Common Council of the 
city nor the Board of Commissioners had any power to 
authorize the use of Main street, the bridge or highway ad- 
joining for the purpose of operating a railway by electrical 
power, and the grants made by them are void, wrongful, 
and injurious to plaintiff's property rights and business. 
That the company claims the right and threatens to con- 
tinue the use of its electric cars on Main street and bridge 
for 21 years, the time mentioned in its license. Prayer, as 
stated, for perpetual injunction, $500 damages, and general 
relief. It should be borne in mind that for the purpose of 
this case, according to the allegations of the complaint, 
that all the ordinary conditions usually found in the con- 
struction and operation of a horse railroad are present in 
the defendant company’s railway, except those which relate 
to the matter of the motor power. 

It should not be overlooked that the paramount consider- 
ation implied above, that the purposes of a street railway 
in both cases are identical and subserve throughout, with- 
out diminution, the same public needs or demands and no 
more, and that the discharge of these functions are the 
prime moving causes which have elicited the legislative 
sanction to this mode of conveyance in the streets of cities. 
There is no charge in this case of any negligence either in 
tke construction or operation of the defendant company’s 
railway, noris there any avertment that there is any 
actual and special obstruction or physical impediment to 
the ingress to or egress from the plaintiff's premises aris- 
ing from the construction of the railway; and so, on none 
of those grounds can damages or any other relief be pred- 
icated. The powers of the legislature and of any subordi- 
nate political agency, in authorizing the occupancy or use 
of streets and highways are not unconditional. Cities in 
Indiana are expressly empowered by ss. 12 (ss.415 of R. 5. 
1881) of the act entitled ‘‘An Act to provide for the incor- 

poration of street railroad companies,” approved 

une 4, 1861, to autboriz2 the construction and operations 
of a street or horse railway in the streets, and such a license 
is a sine qua non to the lawful exercise of the right by a 
company. A street or horse car railway may extend its 
tracks and operate its road over any highway beyond the 
city limits after having secured the permission of the 
ro board of county commissioners (ss. 1, Act March 9, 
1879, p, 179, and ss, 4155, Acts of 1881), If the permits 
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granted to the defendant company are within the limits of 
the power of the city and board the company is acting in 
pursuance of a rightful authority, and the operation of its 
road is not per se anuisance. The Legislature stands for 
the entire public and has complete and paramount au- 
thority over all public ways whether within or without the 
boundaries of cities or towns, and may authorize acts upon 
them that would otherwise be deemed nuisances. In virtue 
of this authority, the occupancy of streets by water, tele- 
phone, telegraph and gas companies for their respective 
= are made lawful. These powers of the sovereign 
authority may be delegated to such subordinate muni- 
cipal agencies as the legislature shall consider promotive 
of the public interests, and this whether the fee 
in the streets or highways is vested in the adjoining 
abuttor or is lodged in some public body. While the effect 
of such authorization is to convert an otherwise wrong- 
full transaction into a legitimate one it will only protect 
the donee of the license so long as the acts done under it 
are within the scope of the grant and in the reasonable 
exercise of care. The power of the legislature is limited 
by constitutional restrictions which inhibit it the taking of 
private property for any purpose without precedent unless 
compensation is made. It has been held over and over 
again that it is constitutionally competent for the legislature 
to sanction the appropriation or use of a street for an 
ordinary horse railroad, and that such appropriation is not 
a taking of private property within the meaning of the con- 
stitution. On the grounds that such a use falls entirely 
within the original purpose for which streets are laid out 
or dedicated, the basis of this assumption or con- 
clusion is found in the inference that such street 
railway responds to the convenience of the local 
traveling public and the exigencies demanded by 
modern business methods, and that all these 
uses are but an extension in a degree of the primary func- 
tions of the streets and are not a different use, and the 
result is that there is no additional or disparate burden im- 
posed by the laying and operation of an ordinary street 
railroad on a street. The legal consequences flowing from 
the conclusion are pregnant with important interest to ad- 
joining abuttors as well as persons more remotely located 
in respect to any depreciation in value of the property or 
the consequential impairment of their business. The doc- 
trine summed up is that in such a case there is no violation 
of any private rights of the adjoining property either in his 
lot or any business that may be conducted on it,because such 
a use of the street is not contrary to the constitutional 
prescription that ‘‘no man’s property shall be taken by law 
without just compensation.” 

However correctly courts have settled the rules govern- 
ing the relative rights of private individuals and the pub- 
lic, in streets and abutting property, it is insisted that the 
case at bar is not covered by these principles, because the 
operation of the defendant company’s railroad is effected by 
an electrical motor, which is not within the terms or mean- 
ing of the legislative grant of powers to the railway or to 
any city authorizing it to license. To make good this position 
of the plaintiff, it is claimed that the use of such a motor 
renders the operation of such a street railway extraordi- 
nary and inconsistent with common public use of the 
street, and that if this is so there is competent evidence 
that additional burden has been imposed on plaintiff's prop- 
erty not within the public easement and the rule noticed 
above and arising in the case of the heretofore common 
way of moving such cars by animal power are inapplica- 
ble. So, then, in the different action of the two motor 
powers must adhere any legal consideration in this case 
that can withdraw an electrically operated road, although 
authorized by law, from the effect of the accepted doctrine 
arising in the case of an ordinary horse railroad. 
Does, then, the electric motor show that the 
use of the _ street is extraordinary and _ inconsis- 
tent with the public easement? The use cf a street has been 
as public needs have required, subdivided and particular 
portions ef public use have been restricted to certain de- 
fined limits in the street, as the sidewalks are devoted to 
foot passengers, and the intermediate spaces to animals, 
vehicles and other uses. The greater and more complex 
become the uses, the inconveniences to former uses become 
greater and more defined. It is not, then, every inconven- 
ience, impairment or curtailment of the customary accom- 
modations or enjoyments of the general public or the ab- 
buttor that will suffice to constitute a legally appreciable 
deprivation of a right of either. To determine wheather a 
use of a street is without the original public easement, it is 
quite plain that the inconvenience complained of must be 
tantamount to a substantial impairment of the public use. 
In other words, that the use of the street is destroyed or 
converted into a new use,subversive of the original pur- 
pose. If the general public use and operation of 
the new motor are substantially consistent, they are homo- 
geneous, and the locomotion of the cars by electricity or 
animal power is a mere matter of fact, and imports no 
substantial significance, because no new burden is imposed 
and no private property is taken in contemplation of law. 
The averments in the complaint relevant to this partof the 
matter are in fact not about the motor itself, but are rather 
about its manifestations, or the phenomena that follow 
from its operation. These manifestations are covered by 
the following allegations: That by reason of the propulsion 
of the cars by electric power they are driven much more 
rapidly than by animal power, and in passing over the 
street they make a loud, churning and pulsating noise, ac- 
companied by a peculiar humming sound, and with the 
electric wire under the rail, produce constant flashes of 
electric light, especially at night and in damp weather, 
and are without visible means of locomotion. It is then 
alleged that these several facts cause fright to 
horses not long accustomed to -these sights and 
sounds when approaching or are being approached 
by the cars, and they become uncontrollable and run away, 
and thereby frequent accidents occur. That the fright to 
such horses and the dangers incident to it have created ap- 
prehensions of danger upon the street, and it has become 
widespread in the community, and has the effect of driving 
trade and business from this street. The sum of the aver- 
ments 1s that some horses not long accustomed to the move- 
nent of the cars by the electric motor become frightened 
end frequently run away. Does then the fact that some 
horses not long accustomed to the alleged manifestations 
show that there is a use of the street that is substantially 
Inconsistent with the general public use of it? It is admit- 
ted, by implication at least, that horses will become accus- 
tomed to these sights and noises, and are tractable as usual. 
It comes to this, that some horses at first become so fright- 
ened until they are broke or familiarized with these sights 
and noises. It is plain that this inconvenience is tempor- 
ary and not permanent, or insuperable, nor does it extend 
to the general public who are driving horses in the street, 
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but is limited <~o those only who are using such animals. 
It is a fact and within the common knowledge of all who 
have observed the operation of these cars in the presence of 
horses, that the difficulties in their management are over- 
come in a comparatively short time, except in a few cases, 
and the streets are and can be used by the entire public 
passing over the street, in reasonable safety, and without 
any substantial impairment of the known legal right of 
any one. Effects not unlike these complained of are wit- 
nessed and have been since streets have been used for the 
movement of eggs parades, shows, passage of ma- 
chinery or vehicles creating unusual sounds or noises or 
strange appearing sights, and it has never been considered 
that such a use was evidence of any additional burden or 
recognized as furnishing any legal basis for actionable 
wrongs where proper care was observed. It has been held 
that a change of motor can not be deemed a change 1n the 
use of the street. I do not think the averments raise the 
legal conclusion that there is such a substantial and per- 
manent impairment of the use of the street by the general 

ublic, that. it can be inferred that an additional burden 
San been imposed; and if the defendant ‘company has been 
authorized by law to use the motor complained of, the de- 
preciation in the value of the plaintiff's property and busi- 
ness is not recognized by the law. 

The plaintiff next maintains that the statute does not 
grant to the defendant company the right to use the elec- 
tric motors to propel cars over the land in front of his lot, 
and that entitles to relief. The statute authorizing the 
chartering of street railways and prescribing their powers 
and duties, provides that a corporation may be formed by 
not less than five subscribers to the stock of any contem- 
plated street or horse railroad company, for the purpose 
of constructing street or horse railroads upon and through 
the streets of the cities and towns in this State. (ss 4143 
R. § 1881 ss 1 Act 1861 p75.) The title of the act reads 
in these words : *‘ An act to provide for the incorporation 
of Street Ra lroad Companies.” The plaintiff insists and 
correctly, too. I think, that this act should be interpreted 
in the light of the circumstances and knowledge existing 
in 1861, when the act was past in reference to the oper- 
ation or locomotion of street cars. It is claimed 
that since street cars were then only propelled by 
animal power, it is reasonable to assume that the 
Legislature intended to enable companies organized under 
it to construct and maintain a horse railroad, and to ex- 
clude the use of any other motor. The paramount purpose 
of the Legislature in enacting the statute authorizing the 
use of a new and improved mode of travel in cities, was 
the public convenience. Especial regulations are imposed 
in reference to gradient and location, but nothing is direct- 
ly said about the motor. The motor was not a controlling 
or noticed matter in the immediate purpose of the act. 
If the prime object was the accommodation of the local 
public, by the use of this sort of conveyance. how can it be 
reasonably asserted that this accommodation of the same 
public by the same way should be restricted to the use of 
an instrumentality which is only a subordinate means to 
the ultimate end in view, the accommodation or conven- 
ience of the public. If it is correct to say that public util- 
ity and convenience are the underlying considerations for 
establishing authority for the operation of street cars, it 
would seem that the propelling power should fall within 
the same consideration as the principal thing. In other 
words, that public utility or convenience should operate 
throughout and when it requires it, that the motor should 
be modified or superseded when not inconsistent with en- 
joyment of the public easement in the street by the general 
public, and in the absence of any declaration of a con- 
trary intent it would seem rational to infer that 
such was the intent of the legislature. The act was passed 
at a time when it was a mattur of common knowledge that 
mechanical devices were being daily discovered, and were 
practically applied in- almost every department of public 
and private economies. The legislature was cognizant that 
science and skill was occupying wider and deeper fields of 
thought, and activities and new discoveries were used 
wherever and whenever time, money, health and the con- 
venience of the people required them. it would seem in 
such a case, to be an inversion of the true intent and under- 
standing of the legislature to say that all the useful in- 
vented appliances of the future should be excluded from 
public enjoyment, and that the horse or otheranimal should 
alone be utilized to propel street cars. The statutes speak 
of a street railroad in the enacting clause, and in the body of 
the acts, as street or horse railroads, and this language is 
sufficiently broad to cover a street railroad whcther the 
cars are drawn by a horse or propelled by the power of an 
electric dynamo, and the defendant company is in the 
legitimate exercise of its charter power in using the same. 
In the view I have taken of the pending question, it is not 
necessary to examine other questions submitted. The de- 
murrer to the complaint is sustained. 

At the conclusion of the decision Mr. Davidson, on behalf 
of the plaintiff, gave notice of appeal. 
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Patent Law, 


Variance in Patent from Original Patent—Infringement 
and Anticipation—Foreign Patent. 


Reissued letters patent No. 4,297, granted to William B. 
Guernsey, March 14, 1871, for improvement in electro-mag- 
netic burglar alarms, are not invalid for variance from the 
original patent on the ground that the latter does not cover 
a single circuit form of apparatus, since the drawings in 
such patent show a single wire; if by mistake or acci- 
dent the use of the wire was not sufficiently described in 
the original specification, a reissue to supply the omission 
was properly granted. Said letters patent, combining in 
the same organization of circuits the characteristic signal 
instruments of both the open circuit and closed-circuit sys- 
tems with a resistance or resistances in such a manner as to 
make each instrument guard against disabling the appar- 
atus from causes such as would disable the other, are in- 
fringed by the apparat s of substantially the same con- 
struction and accomplishing the same _ resuits, the 
latter using, in place of an_ electro-magnet and 
armature, a galvanometer, to open and close a local cir- 
cuit, and a * relay ” corresponding to a closed circuit in- 
strument; and itis immaterial that the galvanometer is 
made to perform an additional function. Such patent con- 
tains a patentable combination, though its parts are old, 
and act successively and not simultaneously. Such letters 
patent were not anticipated by the English patent to Tyer 
in 1865 for an apparatus for transmitting signals indicat- 
ing the position of a train on a railway, nor by that to 
Varley in 1865, which was for a modification of the ordi. 
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nary closed circuit system, nor by that to Mixon in 1866, 
which would require substantial alterations to make it ac- 
complish the results of the Guernsey patent. The exist- 
ence of an English patent for which letters were subse- 
quently granted by the United States dates from the time 
when the great seal was attached. 

Holmes Burglar Alarm Telegraph Company v. Domestic 
Telegraph and Telephone Company, Circuit Court of the 
United States, District of New Jersey, 42 Fed. Rep., 220. 


Special Correspondence, 
NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YORK, July 14, 1890. 


Dividend.—The Edison Electric IHluminating Company, of 
New York, has declared a quarterly dividend of one per cent., pay- 
able Aug. 1. 

The Consolidated Electric Storage Company reports, 
through its president, Wm. Bracken, 120 Broadway, New York 
city, the sale of 1,870 accumulators in the month of June. 





Mr. Max Mayer, formerly electrician of the New Century 
Electric Company, will soon place upon the market a new motor of 
novel design and construction, for which patents aré now pending. 


Kemmiler Again Sentenced.—Kemmler has been resentenced 
to suffer the penalty of death by electricity, according to his form- 
er sentence, except that he shall be put to death during the week 
following Aug. 4. 


Mr. John E. Sweet, the inventor and builder of the Stra‘ght 
Line engine, Syracuse, N. Y., was a caller.at our office one day last 
week. He has just completed the addition to the Syracuse factory, 
and will shortly be able to meet the demand for his engines. 


Franchise Not Granted.—The authorities of East Orange, 
N. J., did not pass on the granting of the franchises to the Rapid 


Transit Comrany and the Essex Passenger Company last week, as 
was expected. The matter will be brought up again this week. 


Death by Electricity Stayed by Appeal.— Warden Durston 
has been served with a notice of appeal in the case of Frank Fish, 


¢ the Canandaigua murderer, who is under sentence of death by 


electricity. The time for his execution was originally fixed for the 
week beginning July 12. 

Mr. Charles Wann, well known among electrical companies 
throughout the East, has been appointed as agent for the apparatus 
of the Gamewell Fire Alarm Telegraph Company, of this city. He 
will do his best to advocate the merits of this company’s system, 
and to extend its already large business. 


Possibly an Electric Road.—The syndicate that is to build 
a surface road through Montague street, Brooklyn, is experiment - 
ing with a new storage battery system, the patents on which are 
controlled by S. B. Chittenden. One of the cars of this new concern 
is at Fort Hamilton, where the experiments are being made. 


Mr. Webb Chandlee, of Richmond, Ind., General Western 
Agent of the Gamewell Fire Alarm Telegraph Company, 1% Bar- 
clay street, N. Y., was in the city last week looking hale and 
hearty. Mr. Chandlee has done a thriving business for his com- 
pany in the West, and promises to keep it up in splendid shape in 
the future. 


A New Plant on Long Island.—On the evening of July 2 
Canarsie Landing, L. I., was illuminated by the electric light for 
the first time, and everybody was delighted with the results. The 
plant was installed by Mr. F. B. Widmayer, of the Ball Electric 
Light Company, and consists of a 25-light are dynamo, lamps, etc. 
The steam plant was installed by Mr. A. Palloit, of New York. 


Mr. W. H. Eckert, until recently general superintendent of 
the Metropolitan Telephone Company, is summering at Greenwich, 
Conn. His two sons, who are still with the Metropolitan Company, 

and who come down from: Greenwich every morning, are gallant 
cavalrymen of Troop A, and have just returned with their com- 
rades from a week's sojourn at the State Camp at Peekskill. They 
will doubtless have numerous stories to tell of their experiences at 
the State Camp. 

Mr. J. RK. Chinnock, agent for the Edison isolated lighting 
apparatus for Long Island and New Jersey, has just closed con- 
tracts for the Lakewood Hotel, Lakewood, N. J , for 3,000 incandes- 
cent lights, and 25 are lights of the Electrical Construction and 
Supply Company’s type, and fortwo 15x 16 Straight Line engines. 
He has also taken contracts with the Passaic Knitting Company 
for 1,000 lights, the Standard Oil Company for 200 lights, and the 
steamer “Grand Republic” for 300 lights. 


Subway Company’s Mortgages.—The consolidated Tele- 
graph and Electrical Subway Company has filed its first and second 
mortgages in the Register’s office in this city. In the first murtgage, 
which is given to the Atlantic Trust Company, the telegraph and 
telephone companies issue $1,125,000 of bonds, the Edison company 
$125,000, and the electric light companies $1,125,000. In the second 
mortgage, which is given to the Mercantile Trust Company, the 
amounts are similar. The bonds, which are for $1,000 each, are 
payable on June 1, 1940, at an interest of six per cent. per annum. 

A New State Subway Company.—The Empire City Sub- 
way Company, Limited, has filed a certificate of incorporation in 
the Secretary of State’s office at Albany, N. Y. The company is 
formed to construct, manufacture, maintain, equip, operate, lease, 
or sell electrical eonductors, subways, conduits, ducts, and house 
and other subsidiary connections in New York city and elsewhere 
in the State. The headquarters of the business is in New York 
city, and the capital of the company is $500,000. The incorporators 
are William T. Bouchelle, John C. Reilly, Union N. Bethell, Hiram 
F. Stevens and David B. Parker. 


A Big Subway Suit.—The North American Underground 
Telegraph and Electric Company has brought suit in the Supreme 
Court against the Consolidated Telegraph and Electric Subway 
Company for alleged breach of contract in failing to use the plain- 
tiff's patent system of conduits. The North American Company 
alleges that the Western Union Telegraph Company and the 
American Bell ‘Telephone Company, being “ practically the owners 
and controllers of a certain other corporation known as the Metro- 
politan Telephone and Telegraph Company,” controlled the affairs 
of the Subway Company, and conspired to prevent the burial of 
wires. Damages are placed at $2,500,000, 


Setting Off Fireworks by Electricity.—Mr. E. H. John- 
son, president of che Interior Conduit Company, gave a garden 
party on Saturday evening, at his handsome summer residence, 
‘** Alta Crest,” Greenwich, Conn., the electrical features of which 
were greatly enjoyed by the iarge number of his neighbors and 
friends present. The piazzas in front of the house were bright with 
red, white and blue electric lights. On the flagpole in the lawn was 
an “electric pin wheel,” composed of electric lamps of the same 
variegated colors, while the rockets and other fireworks were 
ignited by electricity. The appearance of the grounds was simply 
fairy-like. In Mr, Johnson's “den” was a phonograph, received 
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ing the evening to the intense delight of the guests. Mr. E. W. 
Little, of the Interior Conduit Company, assisted Mr. Johnson in 
the management of the electrical features, while Mrs. Little aided 
to the extent of operating the little switch by which the fireworks 
were set off. The affair was a great success in every way and those 
present spent a most enjoyable evening. Mr. and Mrs. Johnson 
give a garden party of this kind every year in honor of the birth- 
day of their eldest daughter, Miss Edna Johnson. W. T. H. 





NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
No. 146 Franklin, corner Congress St. 
Boston, July 12, 1890. 


Samuel Oakman, Melrose, Mass., has patented a new style of 
insulator. 

Waterbury, Conn.—A survey for the new electric line to 
Naugatuck is being made. 

Northampton, “Miass.—The Horse Railway Company will lay 
new tracks on Elm street this summer. 

Manchester, N. H.—A further extension of the Bridge street 
electric line is suggested by the local press. 

Lynn, Mass.—The Lynn Gas and Electric Light Company is ex- 
tending its system in Kast Lynn and Swampscott. 

Somerville, Miass.—The West End Street Railway Company 
has been granted permission to lay additional tracks. 

Mr. ©. Hi. Delano has been appointed superintendent of the 
Johnston Electric Signal Company of Woburn, Mass. 


The Boston Edison Company has extended its lines to 
Upham’s Corner and to the Gladstone and Nightingale Hotels. 


Kast Hartford, Conn.—The East Hartford and Glastonbury 
Electric Railway Company will be petitioned for an extension of its 
lines to South Glastonbury. 

Newburyport, Mass.—Plans for the Newburyport & Ames- 
bury Railway Company's electric plant have been prepared, and 
contractors are now figuring on the same, 

Brockton, Mass.—The East Side Street Railway Company 
has asked permission of the council to extend its tracks to the town 
lines of Holbrook, Avon, Easton and Abington. 

The Pierce Brothers Trolley Company, of Leominster, 
Mass., has installed the whole system of the Newburyport and 
Marlboro street railways with its trolley insulators. 

Boston, Mass.—The laying of the mains of the Edison INumin- 
ating Company in the Back Bay district is nearly completed, Other 
extensions in various parts of the city are progressing very fast. 

Nhe Newton Aldermen have received petitions from 1€8 New- 
ton Centre residents praying for locations petitioned for to some 
street railway company between Newton Centre and Newton- 
ville. 

The Garden City Electric Street Railway Company 
has signified its desire to relinquish its petition for track locations 
in the portions remonstrated against by Newton Highland (Mass.) 


residents. 

Mr. H.C. Koberts, of the Connecticut Motor Company, 
Plantsville, Conn., isin Boston fora few days. His company is 
meeting with great success and is installing a large number of 
motors every week. 

Mr. ©. G. Armstrong, manager of the house goods depart- 
ment of the Great Western Supply Company, of Chicago, was in 
Boston this week on a purchasing trip. He will visit New York 
before returning to the West. 

Concord, N. H.—The Concord Gas and Electric Light Com- 
pany’s plant which was badly damaged by fire a short time since, 
with a loss of $30,000, has been put in repair and the electric light- 
ing was resumed on July 5. 

Sale of an Electric Company.—The Thomson: Houston Elec- 
tric Company has purchased the Middleboro Gas and Electric Com- 
pany, and the new undertaking will be known as the Middleboro 
Electric Light and Power Company. 

Wakefield, Mass.—A company for the establishment of an 
electric street railway to run between Wakefield and Stoneham has 
been formed. The Citizen’s Gas Company will establish a plant to 
include the furnishing of power for railway purposes. 

The Narragansctt Electric Light Company, of Provi- 
dence, R. L, has contracted with the Babcock & Wilcox Company 
for 1,120 h. p. additional boilers, and also for the reconstruction of 
the boilers at present in use into the Babcock & Wilcox system. 

To Appoint an Electric Inspector.—It is proposed to 
create the office of inspector of electric wires at Providence, R. I. 
The person appointed to this office is to superintend the construc- 
tion and maintenance of all telephones, telegraph, electric light and 
power wires. 

Gloucester, Mass.—At a meeting of the board of aldermen 
on the 8th inst., a petition from the Gloucester Electric Company 
to allowit to erect poles in Ward 5 not less than 25 feet above 
the ground, instead of 45 feet as provided in aprevious order, was 
referred to the committee on street lights. 

New port, R. &.—The Providence Telephone Company has 
notified the protesting property owners on Cranston avenue that 
the company will erect iron poles there and that suitable ones are 
now being made. This will probably end the difficulty and tele- 
phone communication will be resumed as formerly. 

A New Electric Lighting Plant is being erected at River 
Point, R. L., near Providence, and will be soon completed. The 
engine which is to run the plant was placed on its foundation Mon- 
day, and as soon as it has been set up and cleaned work will be be- 
gun setting the two Edison dynamos which will furnish the elec- 
tricity. 

Ten Nationalities in One Factory.—The nationalities re- 
presented in the Thomson-Houston electric works at Lynn, Mass., 
at present comprise Americans, English, French, Germans, Irish, 
Scotch, Swedes, Norwegians, Danes, and Armenians. There was a 
Japanese and also a Burman, but they are not now in the com- 
pany’s employ. ° 

Thomson-Houston Bond Company.—The new Thomson- 
Houston Debenture Bond Company has been organized, with Mr. 
Thomas Proctor as president. The first issue of bonds—$1,000,000 5s 

will be put out, it is said, within two weeks, The new company 
will be operated as an independent corporation and have head- 
quarters of its own, 

Tie Woonsocket Electric Machine and Power Com- 
pauy, Woonsocket, R. 1, has just added a 250 h. p. water wheel 
of the Rodney Hunt pattern. The company has grown in seven 
years from 16 arc lights toa capacity of 300 arcs and 4,250 incandes- 
cents. It is now running an arc line to East Blackstone, Mass. ; about 
seven miles of wire will be used. 


Explosion in a Conduit Manhole,.—One of the manholes of 
the New Kagland Telephone and Telegraph Company's conduit on 
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from Mr. Edison the day before, which rendered popular n vtic Cu!- La Grange street, Boston, became filled with gas from a neighbor- 


ing gas main or sewer pipe one morning this week and an explosion 
occurred which destroyed the brick walls of the manhole, damaged 
some adjoining property and seriously injured one workman. 


Appeal to the Gas Commissioners.—A mecting of the 
Rockland (Mass.) Electric Light and Power Company was held last 
Monday evening in the Odd Fellows’ hall. About 20 of the 32 sub 
scribers were present. The question of appeal to the gas commis- 
sioners, regarding the granting of the franchise, was discussed, and 
it was voted that an appeal be made from the decision of the select- 
men, 


The Belt Line Street Railroad, of Lynn, Mass, was form- 
ally opened last Monday evening and a large number of prominent 
men, by invitation of President Quincy A. Towns, made a trial trip. 
Four cars were brought into use, and on reaching the power house 
a stop was made and the works inspected. The plant is one of the 
best equipped of any electric railroad in the state, and the cars run 
through one of the most picturesque districts in the city. After the 
works were inspected refreshments were served at the car house, 
and President Towns made a speech of welcome. L. H. H 





WESTERN NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
465 The Rookery, Chicago, July 5, 1890. 
Over 8,000 Persons are Employed in Chicago, Ill, in the 
street railway, telegraph and telephone, and gas and electric light 
service. 


Electric Light Towers Blown Down.—At Fargo, Dak., 
during a recent severe windstorm the three electric light towers 
were blown down, leaving the city in darkness. 


To put in Electric Ventilators.—Mr. C. S. Hartman, of 
Grand Rapids, Mich., is to build a large auditorium, and has made 
a trip to Detroit to investigate methods of electric ventiJating. 


Dayton, ©.—The Dayton Electric Light Company is installing 
a new plant of the Thomson-Houston system. The change from 
the old system to the new involves the expenditure of about $10,000 


Lightning Along a Missouri Fence.—lt is reported that 
21 horses tied to a wire fence in Missouri recently were knocked 
down by a bolt of lightning which struck the fence. Four of the 
horses were killed. 


New Electric bight Plant in Kansas City.—A Wood 
electric light plant has been sold to the American Electric Com- 
pany, of Kansas City, instead of to the Kansas City Gas Light Com- 
pany as recently repurted. 


The Electric Light and Iowa Cows.—Great opposition 
has been made to the introduction of the electric light for street 
lighting in an Iowa town on the ground that “cows will be kept 
foraging all night by the electric light.” 

Electrical Workers? Union.—It is announced from Detroit, 
Mich., that the electrical workers’ union, No. 5119, at the last meeting 
decided to attach themselves to the trades council. Messrs. Bald- 
win and McCarthy were electric delegates. 


Bids Wanted for Street Lights.—San Francisco, Cal., is to 
advertise soon for electric lights for 21 towers 150 feet high, each 
light to be of 16,000 c. p., and for 102 towers 40 feet high, each lignt 
to be of 20,000c. p. The contract will be made for two years. 


The Electro-Speaking Tube Construction Com- 
pany has been incorporated at Chicago, Ill., to deal in all kinds 
of electrical goods, introduce speaking tubes, etc.; capital stock, 
$80,000. Incorporators, E. T. Orne, Warren Orne, and Richard 
Robbins. 


Aurora, 1I11l.—The Aurora Street Railway, Light and Power 
Company has been incorporated to operate street railways and 
furnish electricity for light, heat and power. The capital stock is 
$10,000 and the incorporators are Benjamin W. Dodson, D. J. Hogan 
and M. C, Orton. 


A New Illinois Incorporation.—A Chicago company, known 
as the Archer‘Electric Light Company, has received an incorpora- 
tion license from the Secretary of State to furnish electric light and 
power. The capital stock is $15,000, and the incorporators are 
Henry Schmidt, Peter Schmidt and Charles F. Kroll. 


Almost Ready to Start.—The Reed’s Lake Electric Railway 
Company of Grand Rapids, Mich., has its electric cars, trolley lines 
and power house nearly ready for operation. Three trains will be 
run between Grand Rapids and the lake, and the time for the trip 
will be seven minutes. 


A Denver (Colo.) Franchise Sigaed.—Mayor Londoner 
has signed the ordinance granting a franchise to the Western 
Electrical Construction Company to erect and operate an electric 
light plant. Rival companies want to do the street lighting by arc 
lights, the bids being $8 and $10 per month respectively. 


Electric Light Shadows for Street Signs.—In St. Louis, 
Mo., the name of the street is to be painted on the electric light 
globes so that the shadow may be thrown on the ground in a suit- 
able place to be read by pedestrians. Letters three-fourths of an 
inch high will give a shadow of perhaps five feet in height. 


Election of Officers.—The directors chosen to manage the 
Badger Illuminating Company’s plant at Milwaukee, W is., for the 
Villard syndicate were: John A. Hinsey, Clarence S. Brown, E. C. 
Walland R. L. Jennings, of Milwaukee, and D. S. Wegzg, of Chi- 
cago, president of the Chicago & Northern Pacific Railroad. 


‘Two New Contracts.—The National Electric Manufacturing 
Company, of Eau Claire, Wis., has just closed contracts through its 
agent, Mr. L. N. Cox, of Washington, D. C., for electric light plants 
at Wilson, N. C., and Rock Hill, 8. C. At the former place the Wil- 
son Cotton Mills will be lighted, and at the latter the plant will sup- 
ply lights for both street and domestic lighting. 


A New Incorporation has grown out of the consolidation 
at Rich Hill, Mo., of the Water-works, Gas and Electric Light 
companies. The new company is known as the Rich Hill Water, 
Light and Fuel Company, and has a paid-up capital of $185,000. 
The officers are: Thomas Irish, president; C. R. Walters, secretary 
and treasurer, and F. J. Pilgrim, superintendent, all of Rich Hill. 


Star fron Tower Patents.--The case of alleged infringement 
on the patents of the Star towers was called in the United States 
Circuit Court at Detroit, Mich., July 5. Mr. Don Dickerson, for the 
Star Iron Tower Company, filed a disclaimer of any liability on the 
part of his client, and asked that instead of being a complainant 
the Star Company be made a defendant. Argument was heard on 
both sides, but no decision was reached. 


Honors to Mr. George B. Shaw.—A report of the prospects 
of various candidates for the office of Supreme Chancellor of the 
Pythian Order at a recent session of the supreme lodge says of Mr. 
George B. Shaw, well known as general manager of the National 
Electric Manufacturing Company, Eau Claire, Wis.: Following the 
unwritten law of the order, George B. Shaw, of Eau Claire, mayor 
and millionaire, politician and good fellow, will with scarcely any 
doubt be made Supfeme Chancellor of the world, Mayor Shaw at 
the present time being Vice-Chancellor, The Kau Claire man has 


. 
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quite a boom for Congress at this stage, and his chances of getting 
the nomination from the Eighth will not be damaged any by his 
elevation to the highest rank of the order. F. De L, 





SOUTHERN NOTES, 


NORFOLK, VA., July 12, 1890. 
Boone, N. ©.—A company has been organized to extend a tele- 
graph line to Jefferson, N. C. 


Morrillton, Ark.—A company is organizing to erect and 
operate an electric light piant. 


Dividend.—The American District Telegraph Company, Balti- 
more, Md., has declared a dividend of three per cent. 


More Light for Atlanta.—The committee on electric lights 
of the board of aldermen, Atlanta, Ga., has recommended an in- 
crease in the present number of electric lights. Its report was 
adopted. 


An Electric Danger Signal.—Parties at Lynchburg, Va., are 
taking steps looking to the organization of a company for the 
purpose of manufacturing the W. J. Smith electric danger signal, 
recently granted a patent. 


Day:on, Tenn.—A committee consisting of S. A. Gettys and 
J. M. Howard has been appointed by the City Council to negotiate 
with the Dayton Coal and Iron Company, relative to furnishing 
electricity for street lighting. 


San Antonio, Tex.—The San Antonio Electric Light and 
Power Company has sold its electric plant to the San Antonio Gas 
Company. Improvements are being made in the plant by its new 
owner and new machinery will be added. 

Gainesville, Ga.—The Gainsville Electric Light Company has 
Fold its electric light plant to the city for the sum of $8,450. This is 
regarded as a good investment for the city, as heretofore the street 
lights have been costing about $2,400 per annum. 


Asking the Governor to Interfere.—The United Electric 
Railway Company, of Nashville, Tenn., has presented to Governor 
Taylor a formal application to have the Langton Rifles disbanded. 
This isthe negro military company that took possession of the 
streets one day last week, and, among other things, assaulted a 
motorman on an electric car. 


The Philadelphia Gas Syndicate has, it is reported, been 
unable to place in London the $25,000,000, or half of the capital 
stock of the American Gas Investment Company. Under the cir- 
cumstances, the projectors of the company have decided to take 
the whole $50,000,000 of stock and retain control in this country. 
The leading projectors are Joseph Warton, Joseph B. Altemus, 
John Wanamaker, Thomas Dolan, P. A. B. Widener, W. L. E1- 
kins, H. C. Gibson, Robert Glendenning, W. W. Gibbs, George 
Philler and W. G. Warden. 

A Suit Against an Electric Company.— At New Orleans, 
La., Mrs. Mary Butler has entered a legal claim for damages to the 
extent of $10,000 against the New Orleans Electric Traction and 
Manufacturing Company. It seems that the lady who has brought 
suit was employed, with 21 other women, by this company 
to trim lead plates, filing the same and afterwards filling the plates 
with red lead. She claims that when she accepted the work she 
was in ignorance of its dangerous characteristics, and, in fact, was 
assured by her employers that there was no danger in the work. 
She was shortly afterward taken sick, and became completely 
incapacitated for work, and in time her health was completely 
ruined. Physicians who inquired into her case gave the opinion 
that she was suffering from lead poisoning. She says that the other 
21 women employed with her were also made sick and that all of 
them were finally compelled to abandon the work as injurious to 
their health. The Board of Health examined the premises where 
she had been employed, and ordered more ventilation and that the 
red and yellow lead be moved to separate rooms. The matter has 
gone still farther as the State legislature will take hold of the 
matter and pass a bill, it is stated, requiring certain safeguards in 
works of this kind, necessary to protect the health of operatives. 


Atlanta in Luck.—Atlanta, Ga., is to be made fourth district, 
or southern headquarters for the Western Union Telegraph Com- 
pany. The office will be removed from Mobile, Ala., to Atlanta 
about the first of October next. It is stated that this change was 
made necessary by reason of the fact that Atlanta, next to New 
Orleans, is the most important point in the district, and in connec- 
tion with the adjoining territory is said to be considered by the 
Western Union Company the best adapted plaee in the south for 
their district headquarters. Atlanta’s telegraph business has grown 
so rapidly, and is still growing so rapidly, that the company realiz- 
ing that it is only a question of time when she will outstrip the 
heavy business of New Orleans, has determined to make the move 
while it isexpedient. This fourth district will comprise the states 
of Tennessee, Georgia, Alabama, Mississippi, and Florida. 
Mr. C. G. Meriweather, the present supermtendent, has 
occupied that position for the past twenty-six years, 
during all of which time he has had his head- 
quarters in Mobile. He was appointed superintendent 
from-an operative position in the Mobile office in November, 1864. 
He is accredited one of the best telegraph men in the country. He 
says that the question of changing the Western Union’s southern 
headquarters has been under discussion by the New York oflice- 
for several months. He says that New Orleans, being at present 
the centre of the heaviest business, was favored, but that Atlanta’s 
office has grown so rapidly, and there are so many important cities 
close by, such as Birmingham, Savannah, Chattanooga, and others, 
that Atlanta waschosen. The Western Union Company has signed 
a lease securing a building on Alabama street, for the use of the 
district headquarters. This building, it is stated, will be remodeled 
to accommodate the large clerical force that will be employed in the 
office. v.N.B 





ENGLISH NOTES, : 


(From our own correspondent.) 
LONDON, July 2, 1890. 

The Lame-Fox Patents.—The Lane-Fox Electrical Syndi- 
cate called a meeting of the trade yesterday with a view of dis- 
cussing the question of royalties under the Lane-Fox distribution 
patents. The meeting was not very fully attended, and there was 
only a desultory discussion upon the subject. It was, however, 
definitely ascertained that the Lane-Fox Syndicate considers that 
their distribution patent covers every case of constant potential 
distribution combined with the use of accumulators either as reg- 
ulators or “ reservoirs of electricity.” 


The Agitation Among the Telegraph Clerks.—There 
are rumors that on and after the 12th of July the great majority of 
the telegraph operators at the Central Telegraph Office will refuse 
to work overtime unless by that date the Postmaster-General has 
acceded to their demands. Asthe work of the Central Telegraph 
Office cannot be properly carried on unless overtime is worked, and 
as the operators can legally refuse to work overtime, the situation 


ig critical, The higher officials at the Contral Telegragh OMe 
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however, state that they have no knowledge of any such intention 
on the part of the operators. 


The Regulation of Overhead Wires in London.—AsI 
have mentioned before, the new metropolitan governing body, the 
London County Council, sought Parliamentary powers to regulate 
overhead wires and construct electrical subways. For various 
reasons, into which I need not enter, the latter portion of the bill 
was dropped, and now the clauses relating to the regulation of 
overhead wires have been rejected in the House of Commons by a 
small majority of three. The bill was very carefully drawn up, 
and provided fairly satisfactorily against any unnecessary intru- 
sion into private houses by the ‘‘ uniformed inspectors” to be ap- 
pointed by the County Council for the purpose of inspecting poles, 
etc., erected on the roofs. A clause, however, which permitted 
poles to be erected upon the roofs of private houses without com- 
pensation, whether the owner objected or not, was the cause of the 
rejection of the bill. 


Glasgow.—The corporation of Glasgow, which is the largest 
city in the United Kingdom after London, obtained some years ago 
powers for the construction of a municipal tramway system, but 
was prevented by the act from working the lines itself. The 
agreement with the company to which the lines have been leased 
will shortly expire and the question of a special act to work the 
lines by electricity is now being raised and inquiries are being 
made with a view to obtaining information on the subject of elec- 
tric traction. It is to be hoped that these inquiries will not be con- 
fined to the very meagre results, which we have at present to 
show in England, but that a competent electrical engineer will be 
sent to the United States to see with his own eyes what is there 
being done. As the corporation is in possession of an electric light- 
ing provisional order, it would bein a very favorable position to 
supply power for traction purposes. 


The Transfer of Provisional Orders —As I have men- 
tioned in a previous letter, the Board of Trade has thought fit to 
introduce into the provisional orders granted to local authorities 
the entirely new principle of *‘ concessions.” The local authorities 
for all that Parliament can do, once having been granted the 
powers proposed by the Board of Trade, may sell the powers so 
granted to the highest bidder. This departure has evoked consid- 
erable opposition on the part of the electrical industry and the 
technical press. Questions haye recently been put in the House of 
Commons with regard to this transfer clause, but, so far, the only 
reply which has been given by the president of the Board of Trade 
is that he has *‘ confidence in the discretion of local authorities.” 
He has, however, been obliged to admit that similar powers of 
transfer had never been granted in the case of gas lighting provi- 
sional orders granted to local authorities and it is somewhat diffi- 
cult to see why electricity differs so greatly from gas that an en- 
tirely new principle should be introduced into English legislation. 


News of the Week. 
THE TELEGRAPH. 


Eighteen Operators Resigned.—At New Orleans, La., 18 
night operators have resigned their positions at the Western Union 
Telegraph Company’s office, alleging as the reason that they were 


required to work an excessive number of hours without proper 
compensation for overtime service. 





Cheering by Telegraph.—At the recent celebration in Eng. 
land of the post office jubilee, the government telegraph lines were 
used to give a signal simultaneously throughout Great Britain for 
three cheers to Her Majesty the Queen by all the post office em- 
ployés. To show the facilities for the transmission of news afforded 
by modern telegraphy, a dispatch was received direct from Russia 
expressing congratulations to the Queen. 


Messages over the New Bermuda Cable.—tThe following 
dispatches were received last Friday at the Mayor’s office in New 
York city overthe new Bermudacable: ‘*The Mayor of St. George's, 
Bermuda, congratulates the Mayor of New York on completion of 
eable connection.”’ ‘The Mayor of Hamilton, Bermuda, congratu- 
lates the Mayor of New York on the new completed cable connec- 
tion with the great emporium of America, and hopes it will cement 
the good feeling between the two places, and increase commerce, 
and prove in every way beneficent.” Leicester Holme, the Mayor’s 
private secretary, sent suitable replies, the Mayor himself being 
out of the city. 


Negligence of Telegraph Company in the Care of 
Wires.—In the case of Henning v. Western Union Telegraph 
Company in the Circuit Court of the United States, District of 
South Carolina, a recent decision holds that where the defendant 
telegraph company allows its wires to hang down and across thuse 
of an electric light company and while so hanging, a passerby on the 
street accidentally came in contact with this same wire, and was 
thereby injured, the defendant company is responsible in damages 
tohim. The damages are to be measured not only by the actual 
injury, but also by the bodily pain and mental suffering which the 
plaintiff endured. If it further appear that the action of the em- 
ployés of the telegraph company was in a spirit of mischief or of 
criminal indifference to civil obligations, and this was brought to 
the knowledge of the managers of the telegraph company, then the 
company will also be liable for exemplary damages. 











THE TELEPHONE, 


The Telephone Exchange in Salt Lake City has a total 
patronage of 1,800 subscribers. The system has been connected 
with all the surrounding towns, mining camps and mills. 


The Lexington Telephone Company that has wires ex- 
tended between Lexington, Va., and Glasgow, Va., announces its 
intention of extending the wires to Buena Vista, and has obtained 
the necessary permission. 


Telephone Lines in England.—A London dispatch of July 
7 says that it was announced in the House of Lords on that day 
that the Government did not intend to work the telephone lines, 
but that it was prepared to license companies for that purpose. 


Telephone Apparatus for Export.—The Western Electric 
Company writes us to say that it is itself exporting ‘‘Bell’’ tele- 
phones, “Blake” transmitters and other telephonic apparatus of its 
manufacture to all foreign countries, and is not supplying them 
through any other company, as has been stated. 


Patriotic Noises by Telephone.—Some Pittsburgh parties 
had some Fourth of July fun by calling up a particular friend, and 
when he was eagerly listening at the other end of the line severa) 
fire-crackers were set off as a patriotic message for his benefit. The 
resulting ‘“‘ remarks ” were enjoyed at long range. 





Licensees of the American Bell Telephone Company.-- 
This company has published a list of its licensees July 1, 1890, which 
shows that on that date there were 48 licensees and 9 sub-liceusees, 
operating about 1,500 exchapges, 550 of which are branch offices. 
Forty-five companies are licensed for supplying telephones for 
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private lines and other purposes. Forty of the licensed companies 
are operating 925 extra territorial lines. The two licenzed manu- 
facturers are the Standard Electrical Works (Post & Co.), Cincin- 
nati, and the Western Electric Company, New York and Chicago. 


The Telephone in Paris.—The Minister of Commerce is pre 
paring a project of law which will shortly be introduced into the 
Chamber of Deputies, and which is intended to reform the tele 
phone system in Paris. The former intention of establishing a 
single central station proved to be too difficult of execution, and 
has been abandoned. The present project is to suppress many of 
the local stations and to replace them with four central stations. 
This arrangement is expected to remove the necessity for interme- 
diate connections and consequently to effect a considerable econ- 
omy of time. The execution of the project will require several 
years, and the necessary expense will be divided among several 
annual proportions. There will first be established a central 
bureau in the Rue Guttenberg, which will serve for the entire 
central portion of Paris, in which most of the business of the city 
is transacted. Next will come the bureau of the left bank of the 
river, and finally two others—one in the east and the other in the 
west, on the right bank of the river. The expense of the new sys- 
tem is expected to be 17 millions of francs, this comprising the 
construction or location of the buildings, the establishment of 
lines, the purchase of cables, etc. It is still a large sum, but is 
very much less than the estimated cost of the original project of a 
single central station, which was expected to reach 25 millions. 





THE ELECTRIC LIGHT. 


Laurel, Md.—John Chollar will erect an electric light plant. 

Laredo, Tex.—J. S. Taylor is to erect an electric light plant. 

Walla Walla, Wash.—The Electric Light and Gas Company 
has finished its power house. 

Paducah, Ky.—The Paducah Gas Light Company will, it is re- 
ported, put in an electr.c light plant. 

Tarpon Springs, Fla.—An electric light plant is to be erected 
by the Occidental Improvement Company. 


San Antonio, Tex.—E. F. Glaze will add another incandes- 
cent light dynamo to his present equipment. 


Navasota, Tex.—E. H. Haver can give information concerning 
the erection of an electric light plant at Navasota. 


Los Angeles, Cal.—The Los Angeles Electric Light Company 
has petitioned the city council for a twenty-five year franchise. 


Nashville, Tenn.—W. T. Glasgow can give information con- 
cerning the erection of an electric light plant near Belmont Park. 


Norfolk, Va.—It is reported that the Norfolk and Carolina Rail- 
road Company is to put in an electric light plant at Pinner’s Point. 

Ennis, ‘Tex.—The contract for the construction of the electric 
light plant has been awarded to Thomas & Gorman, of Houston, 
Tex. 


Talladega, Ala.—J. A. Wright, representing a Richmond, 
Va., company, has obtained a franchise to erect an electric light 
plant. 

Brenham, Tex.—It is reported that A. Harrison and others 
will organize a $10,000 stock company to erect the proposed electric 
light plant. 

Waycross, Ga.—A 700-light incandescent dynamo will be added 
to the electric light plant now operated by the Satilla Manufactur- 
ing Company. 

Wants a Plant.—Mr. C. G. Barfoot, of Albany, Ga., is de- 
sirous of getting prices and particulars for a central station equip- 
ment of a capacity of 800 lights. 


Electric Light Among the Thousand Isles.—Many 
islands between Clayton and Alexandria Bay are now lighted by 
electricity as an attraction for summer visitors. 


In the Brooklyn Navy Ward.—The dynamite cruiser Ve- 
suvius was hauled up to the navy yard one day last week and 
work was commenced upon her new electric light plant. 


To Manufacture Electrical Machinery.—At Utica, N. Y., 
work is progressing rapidly on the new building, which will be 
fitted up with new and improved machinery for the manufacture 
of electrical apparatus. 


Fire in an Electric Light Station.—The three-story brick 
block at Concord, N. H., occupied by several manufacturing firms 
and containing the plant of the Concord Electric Light Company, 
was destroyed by fire last week. 

Increase of Capital.—The Malden (Mass.) Electric Company 
held its annual meeting July 2 and voted to increase its capital 
from $100,000 to $150,000. The usual quarterly dividend of two per 
cent. was declared, payable July 15. 


The Portable Electric Light Plant which is placed on 
board the vessels passing through the Suez Canai, consisting of en- 
gine, dynamo, projectors, lamps, and other apparatus, can be set 
up and put in working operation in two hours. 


A New Clause for Lighting Contracts.—The Baltimore 
American says that city electric light contracts should contain a 
clause exacting a pledge of the lights that they will always be 
fotind at their post and will not go out at night. 


Electric Lighting by Gas Engines.—The Hamilton, N. J., 
Gas, Light and Coke Company is to engage in electric lighting, and 
has ordered a 50 h. p. Otto gas engine from the Otto Gas Engine 
Company, of Philadelphia, for running the dynamos. 


Lighting Contract at Worcester, Mass.—The city govern- 
ment of Worcester, Mass., and the electric light company have 
agreed upon a three years’ contract for street lighting at 40 cents 
per night per light of 2,000 candle power. ‘lhe old rate was 55 
cents. 


Greensboro, N. C.—The Luther C. Walkins Corporation has 
been incorporated with a capital stock of $1,000,000 by F. L. Whit- 
comb and L. C. Walkins, of Boston, Mass., W. R. Burgers and 
others, to develop mineral lands, erect electric light plants, con- 
struct water works, etc. 


Improvement at Middletown. 0.—The Edison Electric 
Illuminating Company’s plant has been overhauled by F. KE. Perry 
& Co., of Cincinnati. Two are machines of the Western Electric 
Company’s type have been putin. The station is being put in good 
shape and is giving excellent satisfaction to the stockholders. 


Birds Attracted by the Electric Lights.—During a recent 
storm at Cedar Rapids, Iowa, migrating birds that were passing 
over the city were attracted by the electric lights and over 1,000 of 
them were killed by flying against plate glass fronts along the 
streets. Over 50 different species were found, some of them very 
rare specimens. 


Injunction Suit at Watkins, N.¥V.—The suit of Gen. George 
J. Magee for an injunction restraining the board of trustees from 
contracting with the Western Electric Company, of Chicago, to 
light the streets of the village by electricity is still pending, and 
the trustees are still under temporary injunction granted by Judge 
Smith, of Elmira, 
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Poles Chopped Down.—At Schuylerville, N. Y., troubie has 
arisen in regard to the setting of poles by the Greenwich Electric 
Light Construction Company in front of one of the village church- 
es. The poles already set have been chopped down. An injunction 
has been taken out to prevent further work until the matter can 
be settled in the courts. 


Double Carbon Are Lamp Suit.—On the 6th inst. suit was 
entered in the United States Circuit Court at Pittsburgh, by the 
Brush Electric Light Company, against the Westinghouse Electric 
Company, for an alleged infringement of a Brush patent on the 
double carbon lamp. rhe plaintiffs say the defendants began the use 
of this lamp five months after it was patente 1. 


Devon, Pa.—The Devon Electric Light and Power Company, of 
which Messrs. George H. Earle and Richard G. Cook, of Philadel- 
phia, are principal owners, has its plant nearly completed. The 
company has adopted the La Roche new system of electric lighting 
and has put in two 80 h. p. Taylor automatic engines, 200 h. Pp. 
boilers of the same make, and four 500-light dynamos. 


Philadelphia, Pa.—Mayor Fitler has signed five ordinances 
authorizing the laying of underground and overhead electric light 
wires in various parts of the city. The companies to which rights 
are granted are the Cheltenham Electric Light, Heat and Power 
Company. The Edison Electric Light Company, the Surburban 
Electric Light Company and the Merchants’ Light Company. 


Displacing Gas Lights.—At Rochester, N. Y.,27 gas lamps 
for which the city paid a total of $1.35 per night have been dis. 
placed by 11 electric lights at a cost of $3.02 per night. The Roches- 
ter Express says ‘the lights referred to were demanded by the 
taxpayers of the neighborhood in which they are located and the 
lamp committee had no other course open to it than to order the 
lights.” 


Red Lion, Pa.—An electric lighting plant has just been com- 
pleted for the Red Lion Electric Light Company. The plant 
consists of an Edison incandescent dynamo of 11,000 watts capacity, 
an engine and boiler and other necessary apparatus. The streets 
are at present lighted by 32c. p. lamps. The entire plant was in- 
stalled by Quickel & Graybill, mechanical and electrical engineers, 
York, Pa. 


Electric Lighting Contract.—A contract to light a town 
for a series of years at a certain sum each year, to be paid monthly, 
is not the incurring of such a debt, within the provision of the 
Georgia constitution, as required it to be submitted to the legal 
qualified voters of the town, if the sum stipulated to be paid as it 
becomes due. This decision was rendered inthe case of Lott v, 
Mayor of Waycross, Supreme “ourt of Georgia. 


Destroyed by a Storm.—lIn Cleveland, O., on the 9th inst., the 
electric light mast at the corner of Bank and Lake streets was 
blown down. The lights which it formerly supported could be 
seen almost 15 miles further on the lake than the government 
beacon. It was 185 feet high, and was kept in position by six steel 
guy ropes five-eighths of an inch in diameter, It was made of 40 
steel cylinders held together by rivets five-eighths of an inch in 
diameter. 


Insolvency of Lighting Companies.—The Maine statute 
that exempts gas and water companies from the operation of the 
insolvent laws will include electric lighting companies, as they are 
engaged like those specifically named in work in which the public 
participates and enjoys the benefits. This decision was rendered in 
the case of the Edison United Manufacturing Company v. Farm- 
ington Electric Light & Power Company, in the Supreme Judicial 
Court of Maine. 


The Cincinnati Zoological Gardens, a public resort of 
“the city of pork,” that justly became famous the world over, not 
only on account of the magnificent gardens and the romantic 
scenery, but also for the valuable collection of animals it contains, 
are about to be illuminated by electricity. The Westinghouse Elec- 
tric Gompany received the contract a few days ago to install one of 
its 40 light dynamos of the Westinghouse alternating are light 
system within the Zoo. 


Electric Lights among the Flowers.—At Sorrento, on 
Frenchman’s Bay, Mr. Frank Jones has erected in front of his sum- 
mer residence a fence, the posts of which are made of hollow earth- 
enware. These are each surmounted by a large stoneware vase 
containing plants of various kinds, and among the foliage of each 
vase is an incandescent lamp. Current is supplied through wires 
carried to the lamps through the hollow posts. A very pretty and 
striking effect is produced by the lights. 


New Company Organized.—The Pittsfield (Mass.) Electric 
Light Company was organized on the 7thinst. with a capital stock 
of $100,000, and these officers: President, Alexander Kennedy; 
treasurer, W. A. Whitlesey; clerk, W. L. Adam; directors, William 
Stanley, Jr., W.R. Plunkett, C. C. E. Merrill, and president and 
treasurer. The company has arranged to buy up both existing 
companies, thus controlling the electric light system, It will erect 
a new building and equip it with new machinery. 


Examining the Search Light.—An examining board ap- 
pointed by the United States Navy Department, composed of 
Capts. Reeder, Meigs and Hoff, has been inspecting the search light 
used on the Providence and Stonington steamship line. These 
gentlemen were the guests of Mr. J. W. Miller, president of the 
steamship company, on the steamer ‘‘ Massachusetts ” one evening 
last week, and on their return to Washington will submit their re- 
port to the Navy Department. It is believed that their report will 
be favorable. 


A Change of Officers.—The New Bedford (Mass.), Gas Light 
Company announces that on and after July 14, the date of the com- 
pany’s annual meeting, Mr. Gilbert Allen, president and treasurer, 
will retire from the active management of the company, retaining 
only his position as director. Mr. Robert B. Taber, secretary, will 
also on that date sever his connection with the company. Mr. 
George R. Stetson will assume the offices of president and general 
manager, and Charles R. Price that of treasurer. All business of 
the New Bedford Gas Light Company, or of the Edison Electric 
Illuminating Company, of New Bedford, relative to the respective 
departments should be addressed to these oflicers. 


Lighting Contract at New Haven, Conn.—The Alder- 
manic committee on lamps after several month's consideration of 
the question of electric street lights and after visits of inspection 
to Brooklyn, N. Y., Newark, N. J.,and Springfield, Mass., has 
made areport recommending that acontract be made with the 
New Haven Electric Company for not less than 225 electric are 
lamps of standard 1,200 c. p., for three years, at 36 cents 
per light per night ($131.40), with a provision that should the num- 
ber of lamps ordered by the city reach 300 during the term ofthe 
contract, the price for the entire number of 300 lamps shall be re- 
duced to 34 cents per lamp per night ($124.10 per year.) 


The Electric Light as an Insect Destroyer.—Prof. Lint- 
ner, New York State entomologist, has made a microscopic exami- 
nation in Albany of the insect collections in a single electric light, 
and estimates that the debris which he inspected represented 33,000 
insects. As many of the smaller forms of insect life probably con- 
stituted the larger portion of those attracted to destruction by the 
light he believes that the average number of insects destroyed ina 
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night by a single electric light is nearly 100,000. The larger portion 
of Prof. Lintner’s specimen collection from one light consisted of 
minute gnats, midges, crane flies and similar small two-winged in- 
sects. No mosquitos were discovered among the victims, as they 
are not attracted to the lights. There were, however, large num- 
bers of plant bugs, which are injurious to vegetation. 


American Eater prise in Kingston, Jamaica.—A corre- 
#spondent of the New York Tribune, writing from Jamaica, says: 
“An American electric light and power company has established a 
local company in Kingston, with an American expert to work up 
the business. The enterprise is a big success. All the public build- 
ings, the stores, hotels and houses, and even several churches have 
been fitted with installations of the light. Very shortly the city 
will be lighted by electricity and power be supplied for running the 
street cars, The company is also doing a good business in supply- 
ing the sugar estates around the island with electric light and 
power. A large and prosperous telephone exchange now existing 
in Kingston was inaugurated a few days ago by an American com- 
pany and is still owned and worked by the same company, with an 
American manager in charge.” 


Decision as to Electric Lighting Contract.—A city or- 
dinance provided that the mayor, comptroller, and superintendent 
of lights, should advertise for proposals for lighting certain streets 
and buildings with electric lights, to open the proposals at 12 o’clock 
on a certain day, and to award the contract to the lowest respons- 
ible bidder. They advertised for bids, one bid having been filed 
with the mayor six months. After 12, without waiting for the 
superintendent, the mayorand comptroller opened the bid and 
awarded the contract. Four minutes later, the superintendent ar- 
rived with abid that had been filed with him before 12. The 
mayorand comptroller refused to consider the bid. The award 
was illegal and contrary to the spirit of the ordinance, and the city 
will be restrained from entering into the contract. This decision 
was rendered in the case of the Mayor and City Council of -Balti- 
more, Md., v. Keyser, Court of Appeals of Maryland. 

An Electrical Display With Incandescent Lamps.— 
Allegheny City is to have a monster demonstration on the 18th 
inst. in honor of the fiftieth anniversary of the city’s life. There 
will be an imposing electrical display. The Westinghouse Electric 
Company has made arrangements with the city authorities for the 
use of any portion of the parks forthe purpose of getting up an 
electric illumination. The company has decided to erect an im- 
mense double arch near the corner of Ohio street and Sherman 
avenue, which will be practically composed of incandescent lamps. 
The skeleton work of the arch will be gas pipes 30 feet high and 45 
feet wide. These pipes will be enveloped in red, white and blue 
bunting. Two inscriptions of incandescent lamps will be in the 
crown of the arch, reading ‘‘ Allegheny, 1840-1890.’’ These will be 
41 feet long and 4 feet wide, and they will be composed of 1,000 in 
candescent lights. The entire structure will be roofed to prevent 
damage from poasible rain. 


APPLICATIONS OF POWER. 


Ocean Grove, N. J., will probably have an electric railway by 
next season. 

Wants Information.—T. E. B. Siler, Jellico, Tenn., desires in- 
formation on electric motors for street cars. 

Sherman, Tex.—The Sherman City Railroad Company wi 1 
shortly adopt electricity as a motive power for its cars. 

Charlotte, N. C.—A syndicate has been formed for the pur. 
chase of the Charlotte street railway. which is to be converted 
into an electric road. 

The Levytype Company, corner Seventh and Chestnut 
streets, Philadelphia, Pa., has just put ina5dh. p. LaRoche motor 
for running the lithographic presses. 

Pueblo, Col.—Electric cars began running in Pueblo on June 
28th. On the following day two motor cars and two trailers were 
put in operation running at five minute intervals. 








Wood Sawing by Electric Motor.—A six horse power elec 
tric motor is in successful operation at Lewiston, Me., running a 
26-inch circular saw at 1,450 revolutions per minute. 

To Extend their Lines.—The street railway companies of 
Newark, N. J., are adopting electricity as their motive power and 
are desirous of extending their lines to the Oranges. 

Two Storage Battery Cars in Providence, H. I.—On the 
tracks of the Union Railroad Company two Julien cars are in use, 
It is rumored that this company is to buy out the Cable Tramway 
Company. 

Hagerstown, Md.—Negotiations have been completed, it is 
said, between the Thomson-Houston Electric Company and the 
Hagerstown Land Improvement Company for the construction of 
an electric railroad. 

Seneca Falls, N. W.—The electric railway between Seneca 
Falls and Waterloo was opened on the llth inst. The cars ran 
from the start without stop or hitch. The power is furnished by 
water at Seneca Falls. 

An Electric Fan Wanted.—An appropriation will be asked 


for by Jas. Hunter, the clerk of the County Court at Memphis, 


Tenn.. for the purpose of providing an electric fan for the criminal 
court room in that city. 

May Use Electric Power.—The Baltimore & Powhatan 
Railroad Company has been granted a franchise which allows it to 
use electric or any other power except steam for its cars. The over- 
head electric system is being favorably considered. 


Rochester, N. ¥.—The work of putting up the poles for the 
new electric railway system will be commenced in afew days. Mr. 
R. L. Caldwell, representing the Short Electric Railway Company 
as constructing engineer, will have charge of the work. 


More Bights Wanted.—The Duquesne Electric Light and 
Power Company has applied to Pittsburgh councils for right to 
erect poles, string wires and lay underground conduits in the 
streets of the city. The Diamond Light Company has applied for 
similar lights in the first ward alone. 

An Electric Ballway for the Summer HResorts.— 
Rumors of an electric railroad to Monmouth Park from Long 
Branch, N. J., are being renewed. A gentleman who knows all 
about the undertaking says that the road will surely be built, but 
not fur use this year. It will be ready in 1891. 

An Electric Bailway in Asia.—It is reported that an elec- 
tric railway in Siam has been incorporated and will be built at once 
from Bangkok to Paknam, a distance of 30 mies. This road is to 
cost $400,000, and Siamese capital will be used. An electrie light 
company has also been organized and the plant ordered for Bang- 
kok. 

Wants to Abandon the Mule.—In Memphis, Tenn., the 
owners of the street railways using animal power to propel their 
cars have made several efforts before the commissioners to be al- 
lowed to substitute electric power for mules, but so far have not 
been successful, owing toa controversy as to the time when the 
charter of the company expires, whether in four or in 82 years, 


Electric Bailway Employes havea Banquet.—The Sec- 
ond Avenue Electric Railway Company has placed itself on record 
as a thoughtful and humane corporation. Its employés were 
obliged to labor assiduously on the national holiday, owing to the 
extraordinary travel over the lines, and asa reward for the excel- 
lent service rendered the company on the 6th instant gave the 
men a banquet. 


New Rallway at Pittsburgh.—Hon. Wm. Flinn, the noted 
Pittsburgh politician and contractor, has decided to go into'the rail- 
way business on his own account. He intends to build a street rail- 
way line to reach the recently opened Schenley Park, connecting 
with the Second avenue line. As the new park bids fair to be a 
most popular resort, itis the general opinion that Mr. Flinn will 
find his enterprise a profitable one. 


Street Railway Consolidation.—The Third Ward Railway 
Co., of Syracuse, N. Y., operating an electric system, has been pur- 
chased, along with the eight other street railway lines of Syracuse, 
by the Syracuse Consolidated Street Railway Co. The consolidated 
system will add 40 miles of tracks to its existing lines. First mort- 
gage 5 per cent. gold bonds to the amount of $1,000,000, due July 1, 
1920, are now offered for sale by 8S. V. White & Co., of New York. 


Expert Witnesses at Providence, BR. I.—The Union Rail- 
road Company, of Providence, R. I., has asked permission from the 
authorities to introduce the Sprague system of electric street cars. 
At a recent hearing before the aldermanic committee expert testi- 
mony was given by Thomas D. Lockwood, I. N. Farnham, O. T. 
Crosby, William Bracken, Col. E. H. Hewins and others, as to the 
comparative practicability of the single and double trolley and the 
storage battery systems. 


From Allegheny City to Bellevue.—Allegheny City is to 
have still another elcctric street railway line. The proposed start- 
ing point will be Washington avenue, the end Bellevue borough, 
some miles distant, on the Ohio River. Bellevue is an important 
suburban district. The city councils will be asked to grant rights 
for this road immediately. Some of the projectors of the road are: 
J.C. Brown, iron mapufacturer; Whitney & Stevenson, brokers; 
Cc. L. Magee and George B. Hill. 


Final Hearing before the Railroad Commissioners. — 
At the final hearing on the application of the Troy and Lansing- 
burg (N. Y.) Street Railroad Company for permission to change 
its motive power from horses to electricity. Judge Giffiths appear- 
ed to represent the railroad company, and William Shaw appeared 
on behalf of the Commercial Telephone company of Troy in opposi- 
tion to the application. Counsellor Shaw, on behalf of the tele- 
phone company, filed a formal protest and the hearing was closed. 


The Newton Street Railway.—A continued hearing on the 
petitions of the Garden City and Central street railways for location 
for their tracksthrough Walnut and Homer streets from Newtonville 
Newton Centre, Mass., was held at the meeting of the Newton 
Board of Aldermen last Monday night. Samuel Hoar, counsel for 
the Boston & Albany road, aypeared and remonstrated against the 
proposed crossing of that company’s tracks on Walnut street, New- 
tonville, and also on Homer street. In regard tothe Newtonville 
crossing, over wnich are laid the four tracks of the Boston & Al 
bany Railroad, Mr. Hoar argued that the railroad commissioners 
had refused to allow the Newton Street Railway Company to cross 
the Boston & Albany Railroad at that point, and that it would be 
unjust for a municipality to grant such authority, especially as 
the request was made bya company desiring to evade the ruling of 
the commissioners. Mr. G. W. Morse, representing the Central 
Street Railway Company, read an opinion of a former board of 
railroad commissioners to the effect that right over graded cross- 
ings was peculiarly a question to be decided by local tribunals, 
boarcs of selectmen and aldermen. Several others appeared for 
and against the proposed roads and the hearing was adjourned. 


The Westinghouse Electric BRailway Motor.—The 
first electric street car motor of the manufacture of the 
Westinghouse Electric Company has now been in _ opera- 
tion on the Pleasant Valley Electric Railway line, in 
Allegheny City, for some time, and the success of the ma- 
chine has not only established itself as being beyond question, but 
a number of electricians and street car men, who have examined 
the motor, pronounce it to be undoubtedly the best street car motor 
in operation. The great strength of the apparatus and the excellent 
workmanship are very apparent. The Westinghouse Electric Com- 
pany has already secured orders for the equipment of 17 street rail- 
ways, aggregating a business of $300,000, although the company has 
only been soliciting orders during the months of May and June. 
From the very moment it became known that the Westinghouse 
Company had determined to manufacture street railway apparatus 
orders and communications have been received from all parts of the 
country. The Westinghouse Company in the construction of its 
apparatus has carefully guarded against many difficulties that 
have heretofore been experienced, and has produced a form of 
apparatus that will enable it to supply a durable electric street 
railway motor. . 





MISCELLANEOUS NOTES, 


Mr. Edison Buys an iron Mine.—A company of which Mr. 
Edison is the head is reported to have purchased the Ogden iron 
mine, near Ogdensburg, N. Y., where the Edison process of work- 
ing iron ore will be tried. It is estimated that the machinery to be 
installed will crush 1,000 tons of ore per day. 


Electric Shoes will soon be for sale in Pittsburgh. Mr. Albert 
1. Scott, of Pittsburgh, has a patent for a foot covering in the con- 
struction of which electricity is to play apart. Mr. Scott says: 
** My invention provides for what is termed voltaic armor or vol- 
taic piles for medicinal purposes, the object being to form a bat- 
tery in the sole of the shoe to generate a gentile current of electric- 
ity unaccompanied by the shock which is felt from an ordinary 
battery, without neutralizing its beneficial effect.” 


The Accumulator Company, of New Jersey, has been 
organized to succeed the Electrical Accumulator Company, with 
its main offices at 44 Broadway, N. Y. The capital stock is $5,000, 
000. The officers are: Theodore N. Vail, president; D. H. Bates 
vice-president and general manager; H. R. Parish, secretary and 
treasurer, and other officers and directors the same as those of 
the Electrical Accumulator Company. The new company is fully 
prepared to supply accumulators for lighting and power purposes, 
and will vigorously push the Edco system of street car propulsion. 

Pittsburgh Litigation.—The Westinghouse Electric Com- 
pany on the 7th inst. brought suit against the Wilkinsburg 
Electric Company, licensee of the Thomson-Houston Electric Com. 
pany, for alleged infringement of two patents, involving the use 
of the multiple arc distribution of alternate currents by converters. 
On the same day, the Westinghouse company brought suit against 
the Second Avenue Railway Company, also a Thomson-Houston 
licensee, for alleged infringement of two patents; one the Finney 
patent on the overhead wire system, the other Prof. Forbes’ carbon 


brush patent, 





Von. XVI. No. 3. 


Large Consumption of Copper.—A Boston paper recently 
noted the fact that the Edison Electric Dluminating Company in 
that city had put underground about 40 miles of wire, the change 
involving the use of 530 tons of copper. The New England Tele- 
phone and Telegraph Company in 1889 increased the mileage of its 
underground lines 3,599 miles. Another eastern telephone company 
erected 10,000 miles of new line using about 180 pounds of copper to 
the mile. The Thomson-Houston Electric Company is cited as 
having used in electric railway construction 720 tons of copper in 
the past two years. 


The Volt Defined.—A daily newspaper in one of our Western 
cities undertakes to inform its readersin unscientific terms as to 
the real value of a volt, and does it in this graphic way: ‘‘ The 
volt gives one a blow of a specified force. As volts are adced to- 
gether the force of the blow is increased until the endurance limit 
is reached. It takes about 25 voltsto make a perceptible tingling 
sensation. When 50 volts pass through the body the tingling sen- 
sation becomes unmistakable, but not strong, while 100 volts feels 
lively, 200 volts strong, 30) volts powerful, 400 volts Titanic and 500 
volts will knock a man flat.’ 


Electricity not Dutiable.—The Treasury Department has 
decided that electricity may be carried across the Niagara River 
by wire from the Canadian side to the United States free of duty 
since it possesses no substance as a merchantable commodity. The 
Philadelphia Public Ledger commenting on this decision says: 
“Electricity can be measured as readily as a yard of silk ora pound 
of sugar, and its value is clearly determined. If, therefore, the 
United States should want to put a customs tariff tax on electrical 
energy for the protection of an electrical company on this side of 
Niagara Falls, there is no reason why the government should not 
do so.” 


The Metric System in this Country.—The President on 
the 12th inst. transmitted to Congress a letter from the Secretary of 
State, accompanied by a report of weights and measures unani- 
mously adopted by the International American Conference. The 
Secretary, in his letter, says: This report, as will be seen, recom 
mends the adoption by the United States of the metrical system of 
weights and measures, which isnowin use by the Governments 
and people of all the other American republics and most of the na- 
tions of Europe, and which is already authorized by the laws 
of the United States. The adoption of this system in the 
customs service would, it is believed, greatly promote the 
public convenience, and I beg leave to submit, for the con- 
sideration of Congress, the draft of a bill for that purpose. 
The draft referred to reads: “‘Be it enacted, That on and after 
the first of July, 1891, the metric system of weights and measures 
authorized by the act of Congress, approved July 28, 1866, shall be 
used exclusively in the customs service of the United States.” 


The New Westinghouse Company.—lIt has been officially 
announced from Pittsburg that on Tuesday, July 8, the Westing- 
house Electric Company, whose capital is $5,000,000, has passed into 
the control of the Westinghouse Electric and Manufacturing Com- 
pany, a new concern, whose personnel and organization are prac- 
tically the same as the old. By a vote of the stockholders the stock 
was immediately doubled to $10,000,000. Holders of the old stock 
are privileged to take the new in amounts equal to one-half their 
present holdings at $40 per share. The par value is $50. George 
Westinghou e, Jr., president of the new company, has agreed to 
take $1,250,000 worth of the new stock. In 1889 business amounted 
to $4,362,115.22, yielding a net profit of $729,807.87. While there 
was nothing given out officially, it has come to be generally accept- 
ed that the increase is for the purpose of effecting an electric rail- 
way combination with George M. Pullman. The latter is to make 
the cars and Westinghouse the motors, the two joining in the 
establishment of an extensive plant near Pittsburg. The following 
is a statement made to the stockholders showing the financial con- 
dition of the company on June 1 of this year: 





ASSETS. 

BINED. <a chinicn ce ie ail dkiais-4cWaddwn 04564008 SES RA aioe tudes ad gs 74,503.53 
py EE rrr ee ee 1,341,535.55 
Due from leased companies fer cash advanced.......... 539,591.31 
ne I no i crea a bacdeeenestaveg eves 516,029.25 
Material purchased for Newark factory................. 338,837.17 
pe ee eer ree 401,854.76 
Machinery tools and fixtures......  . ....+.seesseeeess 344,301.58 
Stock in United States Electric Lighting, Consolidated 

and other Companies, bought.................0eeeeeeee 1,597,664 .18 
Stocks and konds received in settlement of accounts, 

UE GU IIS «Se bei ccccisccnvese sds: anb0 saa ess 322,967 . 60 
Stock of Westinghouse Electric Company, Limited.... 1,449,462.40 
Ce, CN nn ot asiccecaseethe otsveenwas 84,751.16 

$7,010,498 .49 
Patents: Some 632 patents covering the alternating 
current system, arc and incandescent, Tesla motor, 
and other lines of manufacture of this company...... 4,111,312.09 
IE, 8. ons Dem aeea maadek ta sea aweGnbems wat $ 11,121,810.58 
LIABILITIES. 
Rills payable, secured by collateral....................- $1,228,500.00 
Bills payable, outstanding for merchandise............. 317,011.43 
Bills payable for sundries..... arr ae Pore aes os 116,666 .66 
Accounts peyenle Re te ee Tate Teas en kao 368,541.61 
Bills payable, given in purchase of shares of United 

State Electric Lighting Company, payable $37,500 

quentersy Raaidatseks pareeddat< seen; antes soceleedsatens 575,000.00 
Bills payable, given in purchase of Newark Store-room 

stock, payable in monthly instalments of about $15,- 

Gs a0 5 ok Rade ke <a hk a decd ics seinen seni eivedeeasnes 324,269.48 
Cash advanced by Mr. Geo. Westinghouse, Jr. - $1,241,705 42 

$4.161,694.00 

eR roe ve Vena a sek b eda Dee enaanet it 4,998, 150.00 
TE as oe i Aa a dt eeu $9,159,844 .00 
a i ee enede aware 1,961,966 . 58 





PERSONALS, 


Mr. George Westinghouse is reported to be building a cot- 
tage entirely of marble at Lenox, Mass., at a cost of $500,000, 


Mr. C. E. Bibber, of the Holtzer-Cabot Company , Boston, 
Mass , left last week fora trip through Maine and the maritime 
provinces. 





Mr. Edison has definitely determined, it is said, to visit the 
Minneapolis Exposition some time in September. A reception and 
banquet are being discussed, the former if given to be held in the 
Exposition building. m 

Mr. Robert Gilliland, father of the electrician and inventor, 
E. T. Gilliland, and head of a large manufacturing concern at 
Adrian, Mich., recently got his coat sleeve caught in a machine 
for making insulator pegs, the result being a terrible laceration of 
the arm. 

Married.—At Adrian, Mich., July 1, Mr. George W. Patterson, 
instructor of electrical engineering at the University of Michigan 
was married to Miss M.S, Rowley. Mr. Patterson is a graduate 
of the Massachusetts Institute of Technology, and has occupied his 
position as instructor at Ann Arbor, Mich., since October, 1889, 
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JULY 19, 1890. 


Col. W. H. Sinclair, of Galveston, Tex., who is largely inter- 
ested in electric lighting and street railways in Galveston and 
other Texas towns, was a Pittsburgh visitor recently. The Colonel 
says horse cars bid fair to soon become obsolete in Texas, and he 
desires to be abreast of the procession in changing to electrical mo- 
tive power. 


Mr. William J. Hammer, long and favorably known as an 
electrical engineer connected with the Edison companies, has 
established himself as consulting engineer, and now occupies an 
office in Temple Court, New York. Mr. Hammer deserves the entire 
confidence of the electrical fraternity, and we hope and believe that 
he will have a large measure of success in his new field of labor. 


Mr. F. T. Jennings, of Montreal, Can., has been appointed to 
the position of circuit manager of the Canadian Pacific Railway 
Telegraph Company, to succeed Mr. James Kent, who has been 
promoted to the superintendency of the eastern division, with head- 
quarters at Montreal Mr. Kent has been connected with the 
telegraph service since a boy, and his promotion will be beneficial 
to the company with which he is connected as well as to himself. 


Mr. Edward H. Johnson, president of the Interior Conduit 
and Insulation Company, drove his fine span of horses from his 
country home at Greenwich, Conn., down to the railroad station 
one morning last week to take the morning train. While Mr. 
Johnson stood on the platform talking with his wife, who was in 
the carriage with the coachman, the horses became frightened at 
the incoming train and ran away. Fortunately Mrs. Johnson 
escaped with only some bruises received by the upsetting of the 
carriage. The coachman, however, was seriously injured. 


Pittsburgh Visitors.— Messrs. J. F. Brown, A. L. Brown, A. 
G. Lamson and N.W. Bumstead, bankers and brokers, hailing froin 
the modern Athens, were visitors to Pittsburgh, Pa., last week, 
These gentlemen are interested in Westinghouse Electric Company 
stock and came to Pittsburgh to attend the shareholders’ meeting 
held on the 8th instant. One of the gentlemen remarked that 
in Boston electric stocks are better understood than in Pittsburgh, 
and consequently are more highly appreciated. In his opinion 
this class of stocks is bound to receive more attention hereafter and 
will play an important part in the trading on the exchanges. 


Mr. M. J. Francisco, of Rutland, Vt., was re-elected president 
and general manager of the Rutland Electric Light Company at its 
fifth annual meeting held July 8. During the two years, which 
have passed since Mr. Francisco was first elected to this position, 
he has entirely remodeled the plant of the company, extended its 
business and placed it upon a solid commercial footing. The stock- 
holders expressed their appreciation of the value of Mr. Fran- 
cisco’s efforts to build up a substantial business by passing the 
following resolution with intructions that .the secretary enter the 
same on the records of the company: ‘‘Resolved, That M. J. Fran- 
cisco, president, is hereby tendered the thanks of the stockholders 
for the faithful performance of the duties of his office and for his 
personal endeavor to further the company’s interests.” 


Mr. Oscar T. Crosby, of New York city, has been appointed 
by the Edison General Electric Company as its district manager in 
the Southern States. Mr. Crosby will have the entire supervision 
of the Edison electric and power interests in the South, with head- 
quarters at New Orleans, La. Mr. Crosby’s former identification 
with the Sprague Electric Railway and Motor Company has ad- 
mirably fitted him to take charge of the commercial interests of 
the Sprague motors in so promising a field for the application of 
electric power to the mining and manufacturing industries as is 
now opening in that section of the country for which he has been 
appointed district manager. Mr. Crosby goes to his new field of 
labor in about two weeks, and we are sure will take with him the 
best wishes of a wide circle of friends and business associates in 
this section of the country who, while regretting to lose his infiu- 
ence upon the progress of electrical applications in and about New 
York city, are yet unanimous in their approval of the choice which 
the Edison Company has made in selecting a manager for so im- 
portant a field. 








Industrial and Trade Notes. 


Messrs. Partrick and Carter, of 114 South Second street, 
Philadelphia, Pa., report business as exeeedingly good. They are 
driven with orders for every description of electrical supplies. 

The Pettingell-Andrews Company, Boston, Mass., has 
been appointed distributing agent for New England for the Stand- 
ard Carbon Company, of Cleveland, O., and has lately received 
several car-loads of these goods. 


Messrs. Tathamand Brothers, of 228 South Fifth street, 
Philadelphia, Pa., have just completed a very large order for 110 
wire, lead-encased cable for the Bell Telephone Company of that 
city. Their business is steadily increasing. 





Mr. H. 'T. Paiste, of Philadelphia, Pa.. is making a business 
trip through England and France, and expects to return about Oc- 
tober 1. Hehas already received some very nice orders from Lon- 
don for his patent snap switch for incandescent work. 


The Perkins Electric Lamp Company, of Hartford, 
Conn., has lately erected an addition two stories high, 50 by 30. It 
has added 72 vacuum and five Packard pumps, and will shortly be 
able to turn out 5,000 lamps daily. At present itis very hard work 
to fill orders. 

The Cartwright Protector Company has patented a fuse 
box, to work in connection with its protector, which affords abso- 
lute protection against abnormal currents of all kinds. A large 
shipment was made to the Southern New England Telephone 
Company, New Bedford, Mass., last week. 

Mr. W. P. Hall, president of the Hall Railway Signal Com- 
pany, of New York, wasin Boston last Friday and Saturday. The 
new Hall signal is working perfectly on the Boston & Albany and 
various other New England and Western roads, and a general 
adoption of the same within a few years would not be surprising. 


The Sigourney Tool Company, of Hartford, Conn,, is 
meeting with great success in the sale of its new improved drill. 
The company has been building these tools in lots of 100, but is 
very much pushed to fill orders. A special feature is the drill table, 
which is very nicely balanced and requires no effort to work it up 
or down. 

The Moore and White Company, the well-known man- 
ufacturers of friction clutches, paper machinery, etc., of Philadel- 
Phia, Pa., is laying plans for a new and much larger plant to be 
located at Germantown Junction, on the line of the Pennsylvania 
and Philadelphia & Reading Railroads, It is expected to have the 
buildings ready for occupancy about January 1. 


The Hotel Normandie, Washington, D. C., is lighted bya 
plant installed by the National Electric Manufacturing Company, 
Eau Claire, Wis. The proprietor of the hotel, Mr. Horace M. 
Cake, writes of it to Mr. Cox, the Washington agent of the com- 
Pany: ‘*The plant for 1,000 incandescent lights installed in this 
house gives entire satisfaction. I feel satisfied that your repre- 
ee have been exceeded in the actual working of the 

ant,” 


THE ELECTRICAL WORLD. 


Removal.—On account of the constantly increasing business, 
Messrs. Thomas H. McCollin & Co., of Philadelphia, Pa., have 
taken rooms at No. 1030 Arch street, where they occupy over 12,000 
square feet of floor space. They are among the oldest manufactu- 
rers of blue print paper and photographers’ supplies in the country, 
being established since 1858. By their experience of over 30 years, 
combined with enterprise and upright dealings, they have built up 
a business which stands second to none. 


The La Roche Electric Works, Philadelphia, Pa., have just 
installed a 5v0-light plant for Messrs. Griffith & Thompson, of At- 
lantic City, N. J., comprising a 50 h. p. Atlas steam engine and two 
250-light dynamos, also two 160-light plants for Alfred I. duPont, of 
Wilmington, Del., and the following in Philadelphia: A 100-light 
plant for Messrs. Paxson, Comford & Co., 529 Arch street; a 75-light 
plant for Messrs. Hegendorn & Merz, corner Brown and Third 
streets, and a 75-light plant for the Fulton Walker Company, corner 
Filbert and Twentieth streets. 


Mr. C.S. Van Nuis, 76 Courtland street, the inventor and 
maker of ‘‘ Ajax’’ switches for electric light and power plants is 
kept very busy on his standard switches for constant potential cir- 
cuits for currents up to 500 ampéres. He also makes to order 
special switches for all kinds of circuits, and is just finishing a 
double pole switch, with cut-out in the circuit, of very unique and 
compact design. Mr.Van Nuis has had many years of experience 
in the installation of electrical plants and knows the requirements 
of switches for this special work. 


Mr. Samuel L. Barriett, mechanical and electrical engineer 
for the New York Electrical Manufacturing Company, is the in- 
ventor of the Barriett motor and dynamo manufactured by that. 
company. He w<s formerly electrician for the B. and N. Tele- 
phone Company. He has taken out patents for quite a number of 
mechanical and electrical inventions. The patent for his magnetic 
oiler has just been allowed. A little motor of one-sixteenth horse 
power which he has designed will soon be placed upon the market. 
This motor has been tested and is said to work very quietly. 
Five hundred of them are now being manufactured. 


J. H. Bunnell & Co., 76 Cortlandt street, New York, report 
the sale of forty-five 10 h. p. Eickemeyer motors and four large gen- 
erators during the month of June. They still retain the general 
agency of these machines, although the report has been in circula- 
lation thatthe agency had been given up. They also report the 
sale of more telegraph instruments than ever before. Their gen- 
eral supply trade is on the increase, and during the month of June 
an immense quantity of supplies was sold, including more than 
200,000 pounds of copper wire and over 100,000 insulators and brack- 
ets. The new Burnley dry battery medical apparatus is having 
a large and steadily increasing sale. 


The American Electric Elevator Company is located at 
15 Cortlandt street, New York city, and is manufacturing hydraulic, 
steam and electric elevators, making a specialty of the last named. 
Mr. A. S. Hewitt is the president, Charles A. Coffin, of the 
Thomson-Houston Electric Company, vice-president, R. A. Hewitt, 
secretary and treasurer, and George H. Reynolds, general manager. 
Mr. Reynolds has had a large experience in elevator work as 
manager for the Crane elevator people whose apparatus is so well 
known. This company was organized expressly to introduce the 
Thomson-Houston Company’s new system of running elevators by 
electric power, which is said to work admirably. A iarge number 
are nowrunning in the East. The elevator business to be a suc- 
cess requires an experienced man to manage it, one who has had 
considerable experience in practical elevator work, and this com- 
pany has secured such a manager in Mr. Reynolds. 


Tempered Copvyer for Electric Purposes. — The tem- 
pered copper manufactured by the Eureka Tempered Copper Com- 
pany, of North East, Pa., has passed beyond the experimental 
stage as regards its use for commutators and electrical brushes. It 
has been tried by all the large manufacturers of electric light and 
power dynamos, and by at least one-half of the central stations of 
the United States under a positive guarantee of three times the 
wear of copper or bronze, whether castings or drop forgings. In 
the face of this large trade, under this guarantee, in no instance 
has any goods ever furnished for electrical work by this firm been 
returned or payment refused. For street car work it is especial ly 
adapted for gear pinions as well as commutator segments and 
trolley wheels or trolley wire. This company also makes a gear 
pinion of alternate sections of copper and raw hide that has been 
used successfully upon several electrical railroads. 


The New England Electric Company, New England 
representative of the Sprague Company, has secured the contract 
of equipping the Naumkeag St. Ry. system at Salem, Mass. The 
six cars now in use, with two 7% h. p. motors each, will be refitted 
and furnished with two 15 h. p. motors to each car and thirty-five 
new cars with a capacity of 35 h. p. each will be added. At the 
power station there will be six dynamos, of 110 h. p. each, and the 
railway company will expend some $250,000 in putting the road 
into first-class condition. ‘The Sprague people have secured the con- 
tract for furnishing a 35h. p. motor, which will be placed in a pit 
and be geared directly to the latest invention of the Hoe Printing 
Press Company, for which Col. Taylor, of the Boston Globe, has 
contracted. This new press will print 48,000 papers per hour, and 
is the fastest press ever manufactured. The motor and press will 
both be started and stopped with one switch. The Boston Edison 
Company purchased a 25 h. p. and a 10 h. p. Sprague motor last 
week, and a large number of smaller motors have been sold for 
elevator and fan use. 


Dissolution of Partnership.—Mr. Frederick Pearce, for 18 
years associated with Mr. James Jones as the firm of Pearce & 
Jones, manufacturing electricians at 77 and 79 John street, New 
York city, has become the successor of the firm and will continue 
the business as formerly carried on so successfully. Mr. Pearce’s 
manufacturing rooms at 77 and 79 John street are splendidly 
equipped with the latest and most approved drills,presses, stamping 
machines, universal milling and screw cutting machines and many 
others for producing mechanical and electrical apparatus of all 
kinds. He will make to order any such apparatus as is desired, 
and is now engaged in the manufacture of 100 Walker meters for 
the Walker Electric Company and is also making a new electric 
indicator for use at races to register the number of tickets sold in 
the mutual stands on any or all horses. He is making 40 pen 
registers for the Boston fire department and one 40-pen register for 
the Automatic Fire Alarm and Extinguisher Company of Boston, 
as well as a large quantity of other apparatus. Messrs. Pearce & 
Jones were educated in the old well-known house of Chester Bros.., 
familiar to the trade 25 years ago, and have continued in partner- 
ship for 18 years. 


Pattee’s Lamp Hour Recorder.—It is well known that the 
effective life of incandescent lamps giving a certain efficiency has 
been much increased in the last 12 years. Indeed some manufac- 
turers now claim a life for their lamps which was not long ago 
thought to be impossible. Such a long life must he obtained at the 
cost of some energy supplied to the lamps above that which a short- 
lived lamp of the same candle power would consume. Lamps are 
now on the market ranging from about 3,1 to about 5,3 watts per 
candle power, the life varying inversely as the energy, Thig would 


47 


seem to leave quite a range, so that the most economical lamp to 
use in each case can be found from the cost of current and the cost 
of the lamps. Messrs. Howells, Preece and others have worked out 
formule for doing this. In practice, the consumer wants long. 
lived lamps, yet his taste for a white light does not permit a very 
high watt lamp. Thecurrent supplier likes to please the consumer 
and also to be saving of his coal pile. Sohe may pick the lamps 
either for the energy to be consumed by them or for their represented 
life. One of the factors will be only approximately known. As the 
lamps made by different firms will vary, many station managers 
find it well to make tests of various lamps rather than rely on the 
manufacturers’ statements. The ordinary station instruments 
readily give the energy required by the lamps, but the life is not as 
easily kept track of. Labeling lamps of various makes and using 
them side by side can give only the comparative life of the different 
ones. As the actual life in hours is not found, the results are not 
of much value. They will simply prove the high-watt lamp to 
last longer, but will give nothing from which to compute which is 
the most economical lamp for the given prices of current and coal. 
Station managers have felt their need of timing the lamps 
as well as measuring the current which they take, but 
have found no instrument on the market to make this 
easy forthem. Their want is now met by Pattee’s Lamp Hour 
Recorder, which was illustrated and described in Tuk ELECTRICAL 
WORLD of July 5. This instrument is practically a time-counter, 
and dy noting its readings at the beginning and the end of the life 
of a lamp, that life is found in hours directly. As the apparatus is 
as simple as a clock, it ought to commend itself to station managers 
as an aid tothemin reducing their business to more systematic 
refinement. When placed back of a gang switch it will at the same 
time replace a meter, killing two birds with one stroke. Any in- 
strument which helps the station manager to get at the exact truth 
and to find the volts and ampéres of the lamp which pays best all 
around is to be welcomed, the more so, ifitis at oncea time re- 
corder, which will give a basis for fair charges. An instrument 
like the above would seem to do this and some gain for the station 
men using it is to be expected. 





Answers to Correspondents. 


Questions to be answered in this column must be of general elec- 
trical interest. All inquiries must be accompanied by real name 
and address, as a guarantee of good faith. Ko notice will be taken 
of questions regarding apparatus unless enough details are given 
to permit a definite answer, and no dynamo or motor designing 
will be done. 





Different Armatures.— Will you state the difference between 

a cylindrical and a drum armature, to settle a dispute ? 
ELECTRICIANETTE. 

Adrum armature is one of the ordinary Siemens type, for in- 
stance, like that of the Edison machine, while cylindrical is the 
name sometimes given, especially in England, to the Gramme type 
of armature, commonly known in this country as the ring arma 
ture. The term ‘ cylindrical” armature is objectionable, because 
it is not at all descriptive, and would apparently refer to the drum 
type instead of the ring, for which it is rather improperly used. 





Making Permanent Magnets.—Will you please tell me the 
proper way of charging a permanent magnet, or give me informa- 
tion of some books on the subject? J.G.N, 

The handiest method of charging a permanent magnet is to slip it 
inside a coil of wire carrying a powerful current. Almost any 
treatise on electricity and magnetism gives information as to the 
various modes of accomplishing the same end by rubbing with an- 
other permanent magnet. You are likely, however, to get a better 
and stronger magnet in the way we mention. Very hard steel 
should be employed and the number of ampére turns should be con- 
siderable. 


Protection Against Plaster.-—Can you recommend me some 
preparation for protecting electric wires against plaster? When 
overhauling some bell wires I found them completely eaten 
through by the plaster or lime on which they had been fixed. 

F. H. 

Your trouble probably comes from using insufficiently insulated 
wire, the ordinary sort used for electric bell fixtures being but 
slightly protected against corrosive action. It is better not to lay 
wires in plaster at all, for various reasons, but if it is to be done a 
good weatherproof wire, such as used for outdoor work, will be 
found more satisfactory and less liable to deterioration than the 
lighter insulation usually employed indoors. The expense will be 
somewhat greater, but the durability enormously greater. 


Battery and Dynamo Currents.—We frequently see the 
statement that a voltage of 500 ampéres for electric railway is not 
dangerous to human life. In our quadruplex telegraph system we 
have large batteries giving a voltage of between 400 and 500 volts, 
and while the currents are not at all pleasant to take, they are cer- 
tainly not dangerous, for it is of frequent occurrence for telegraph 
einployés to get the full force of the discharge with no serious con- 
sequences, The quantity in ampéres, however, of these telegraph 
currents is very small, ranging from %ampére down, according 
to the resistance between the person and the battery, while in 
case of the railway wire the ampérage is very large. Will you 
kindly explain whether this difference in ampérage produces any 
difference in the shock ? WIRE CHIEF. 

With a given voltage the dynamo current probably gives a 
slightly severcr shock than a battery current, for the reason that 
while the latter is perfectly smooth and continuous the former is 
subject to simple but rapid oscillations corresponding with the 
number of segments in the commutator. If, as in the case you 
mention, there is resistance between the person and the battery 
the battery shock will be small, because the voltage to which the 
person is exposed is not the full voltage of the battery, but depends 
on the resistance of instruments and so forth that are interposed. 
The shock which would be received by a person taking hold of the 
terminals of the battery would probably be pretty sharp, while if 
the points touched were distant from the battery so that several 
instruments would intervene, the voltage acting upon the person 
would be so much less than the full voltage of the battery that the 
shock would be much reduced. You can test the matter by trying 
with a voltmeter the points touched. The actual number of am- 
péres flowing upon a line will make no difference in the shock re- 
ceived, providing the difference in potential between the points of 
the line touched is the same, unless the current is limited in some 
way 80 that it cannot rise above a very smal] amount. 





Business Notices. 


Steam Pipe and Boiler Coverings.—The H. W. John’s 
Manufacturing Company, 87 Maiden Lane, N. Y., make a specialty 


of applying their coverings in any part of the United States. Send 
for estimates. 


The Battery Cut-Out sold by the Electric Supply Company, 
of Syracuse, N. ¥,, 106South Warren street, ischeap, Thoroughly 
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tested, it is giving complete satisfaction. [t automatically prevents 
the short-circuiting and damaging of gas lighting and other batter- 
ies, Send for circular. 


Through Vestibuled and Colonist Sleepers Between 
Chicago and Tacoma, Wash., and Portiand, Ore.—The 
Wisconsin Central and Northern Pacific lines run through Pull- 
man vestibuled and colonist sleepers between Chicago and Ta- 
coma, Wash., and Portland, Ore. The train known as the “ Pa- 
cific Express ” leaves the Grand Central Passenger Station, at the 
corner of Fifth avenue and Harrison street, at 10:45 Pp. M. daily. 
For tickets, berths in Pullman or colonist sleepers, etc., apply to 


OUR ILLUSTRATE 


U. S. Patents Issued July 8, 1890. 


431,551. Electric Ceiling Block; Waldo C. Bryant, of 
Bridgeport, Conn. Application filed May 15, 1890. In an electric 
cut-out the combination, with a base having studs provided with 
extensions of a cup having openings through it and plates on the 
inner side of said cup, having openings te receive the stud, and 
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No. 431,649.—E.LEctric Motor APPARATUS. 


screws passing through the openings in the cap and plates, the 
heads thereof, when tightened up, engaging the extensions and 
the plates. 


431,559. Magneto Electric Machines; Arthur E. Colgate 
of New York, N. Y. Assignor to F. G. Otto & Sons, of same place. 
Application filed March 27, 1890. The combination of a shaft and 

f means for rotating the same, with a commutator held on the 

- shaft, the said commutator having projecting hps, with the insu- 

lating block which separates the commutator from the shaft, with 
armature coils carried by the shaft, pole pieces, adjustable mag- 
nét and two springs, the one being in continuous metallic contact 
with the commutator, the other in intermittent metallic contact 
therewith, and with a system of conductors and handles for unit- 
ing said parts. 


(1) 431,597. (2) 431,598. Electrical Signaling Ap- 
paratus; Geoffrey B. mage Medford, Mass. Application filed 
(Ll) May 21, 1889. (2) December 24, 1889. (1) In an electric signal- 
- apparatus, the combination of a main battery and two norm- 
ally closed primary circuits leading from it, a receiving electro 

magnet ineach of the circuits located adjacent to each other, 
the ar matures of which are held away from their poles by a force 
greater than the normal attractive force of the magnets, and 
stops located at opposite sides of the armature-carrying lever. 
but at different distance therefrom, when the latter is in its 
normal position to enable the armature to be retracted farther 
away from the poles of one magnet than the other. 


431,618. Regulator for Dynamo Electric Machines; 
Gustavus A. Polson, of New York, N. Y., Assignor of one-half to 
Samuel Carey of same place. Application filed Dec. 4, 1889. The 

_ method of regulating a dynamo electric machine, which consists 
in causing the lines of force emanating from a pole piece to cut 
both sides of the coils of wire on the armature, thus setting up in 
said coils opposing electro-motive forces. 


431,633. Conduit for Electric Bailways; Joseph H, 
Wehrle, of Newark, N. J. Application filed Sept. 28, 1890. A slotted 
conduit composed of abutting sections, and each section being 
provided on its upper side with inwardly and downwardly pro- 
Jecting flanges or walls formed integrally therewith, which form 
continuous open bottomed compartments or chambers in the top 
of the conduit, and a slot between the chambers, and electrical 
conductors in the chambers arranged therein above the lowest 
part of the flanges, and forming a complete metallic circuit and 
continuous rails through the enfire length of the conduit. 


431,634. Electric Railway; Joseph H. Wehrle, of Newark. 
N. J. Application filed Oct. 9, 1889. The invention consists in 
providing the magnets of the motor with cables or conducting 
wires, which are connected at theirfree ends with a contact mak - 
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No, 431,651.—PRIVATE LINE TELEGRAPHY. 


ing device adapted to make electrical connection with independent 
electric conductors or rails arranged in a conduit or duct. 


431,649. Electric Motor Apparatus; Stanley C. C, Cur- 
riem, of Philadelphia, Pa., Assignor to the United Gas Improve- 
ment Company, of same place. Application filed April 11, 1890. 
The combmation, with two leads, of a constantly rotating motor 
and storage battery connected between the leads, whereby the 
battery is charged, a second motor adapted to be switched into 
circuit in starting the car or work to be done, and clutch mechan- 
ism, whereby the first motor may be coupled to assist the second 


motor, 
itl 431,651. Private Line Telegraphy; Patrick B. Delaney, 
i of South Orange, N. J. Application filed Feb. 21, 1890. The 


i] combination of a main circuit, distributers at each terminal 
i thereof, actuatea by time mechanism in correspondence with 
~ the hours of the day, subscribers’ branch lines conr ected with 
i the segments of the distribu ers; whereby cerresponding branch 
4 lines are periodically and for determined times for sufficient du- 
i ration for transmission or reception of messages placed in cour- 
| munication, means for correcting the position of time-controlled 
; distributer at one end of the line, and means for periodically 
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THE ELECTRICAL WORLD. 


Geo. K. Thompson, city passenger and ticket agent, 205 Clark 
street, or to F.. J. Eddy, depot ticket agent, Grand Central Passen- 
ger Station, corner Fifth avenue and Harrison street, Chicago, Ill. 
7 New York, April 30th, 1890. 
The Litofuge Manufacturing Company, New York City. 
GENTLEMEN : During the past year, while superintendent of the 
Spanish-American Light and Power Company, in the City of 
Havana, Cuba, which electric plant consists of 4,500 incandescent 
lamps and 600 arcs, with four 15-h. p. Hazleton boilers ; owing to 
the water in that city used’ for the boilers, containing a large per 
cent. of magnesia and other substances, I was much troubled with 


RECORD OF ELE 


transmitting impulses of electricity over the line to correct the 
time mechanism. 


431,671. Signaling Apparatus; James H. McCartney, of 
Rochester, N. Y. Applieation filed April 31, 1889. Ina signaling 
apparatus, the combination, with the conductors extending along 
a way and including an alarm at a station, an electrical genera- 
tor, and a series of normally open branch circuits and switches 
for closing them located at intervals along the way, of a second 
branch circuit including said switches, and an alarm apparatus 
carried along the way, whereby when closing one of the switches 
both the stationary and traveling alarms will be sounded. 


431,681. Incandescent Lamp Socket; James J. Wood, of 
Brooklyn, N. Y. Application filed Dec. 14, 1887. In an electric 
lamp-holder, a movable terminal push and a contact connected 
cnerste. wae a contact of opposite polarity on which it nominally 
seats. 


*31,684. Trolley Pole Supporting Mechanism; Johan 
M. Anderson, of Boston, Mass. an filed April 11, 1890. 
The invention consists in the combination, with a supporting 
base of a movable carriage, supported thereby, provided with a 
rack-bar, a gear operated by a movement of the trolley pole in 
mesh with the rack bar and means to act on the carr age in oppo- 
sition to the movement of same produced by the movement of the 
trolley pole. 


431,711. Electric Bailway; Sidney H. Short, of Cleveland, 
Ohio. Application filed Oct, 29, 1889. The combination, with the 
truck of an electric motor car, a wheel of which forms a circuit 
from the motor to the rail, of a supplemental sliding contact elec- 
trically connected with the motor and the rail. 


431,718. Thermal Cut-Off; Lorenzo B. Favor, of Bridgeport, 
Conn., assignor to the Thermal Electric Company, of same place. 
Application filed April 14, 1890. Ina thermal cut-out for electrical 





No. 431,711.—ELEctrRic RAILWAY. 


purposes, the combination with the non-conducting base, the flat 
conductor bar secured to the base, the pins secured at certain in- 
tervals. within the base, the fusible wires connected to the bar 
and pins and extended in close proximity to the base and parallel 
thereto, the conductor plate secured to ,the base, and the spring- 
actuated rotary arm mounted on the plate, and having a depend- 
ing finger adapted to engage with the wires, the bar and plate 
being respectively connected to the ends of the line wire. 


431,720, Electric Railway; Rudolph M. Hunter, of Phila- 
delphia, Pa., Assignor to the Electric Car Company, of America, 
of same place. Application filed Jan. 26, 1887. a an electric 
railway, a truck frame in which the axes are journaled outside 
the wheel base, an electric motor carried by the truck frame 
within the wheel base,and a car body supported by the truck 
frame through the mediation of springf. 


431,721. Means for Attaching and Detaching Electric 


Lamp Bulbs; Solomon J. Jacobs, of New York, N. Y. Appli- - 


cation filed Feb. 24, 1890. An attaching and detaching device, 
consisting of a handle, a base piece at the upper end of the 
handle, a curved grasping fingers pivoted at their lower ends to 
the base piece and flaring outwardly at their upper ends, the said 
fingers being provided with facing pieces of frictional material 
upon their inner sides, and a spring uniting the fingers and tend- 
ing to draw them towards one another. 


431,742. Galvanic Battery; Charles R. Goodwin, of Paris, 
France, Assignor to the Electric Gas Lighting Company, of 
Boston, Mass. Application filed May 14, 1889; patented in Eng- 
land Feb. 25, 1886; in France Sept. 9, 1885; in Belgium Feb. 20, 







Oi 
= 
3S 


SS eS 





No. 431,718.—THERMAL CuT-ouUT. 


1886. A porous carbon cell composed of finely divided hard car- 
bon, acarbonized agglomerant, and particulate or fibrous organic 
matter reduced to charcoal, 


431,766. Incandescent Lamp} George R. Lean, of Boston, 
Mass., assignor to the Bernstein Electric Company, of Portland, 
Me. Application filed April 4, 1890. The invention consists in 
providing the enlarged ends of the bulb with a tube closed at its 
inner end and carrying stops for the too great vibration of the 
filament. The tube is also provided with an air-hole in the side. 


431,777. Electric Device for Slaughtering Animals; 
Jacob David Miller and James Al‘red Dothlemyre, of Gunnison, 
Col. Application filed April 7, 1899. In en apparatus for killing 
animals by electricity, the combination with a pen provided with 
a metallic floor, a dynamo for generating a suitable electric cur- 
rent, and an electrode for applying the current, 


431.780. Subway for Electric Cables; Walter L. Parsley, 
of Wilmington, N.C. Application filed February 18, 1890. A nest 
of conduits composed of frame timbers having longitudinal quar- 
ter circular conduit channels and a longitudinal semicircular or 
half-conduit channel, all the timbers being laid together to form 
longitudinal openings or conduits. 


431,784. Printing Telegraph ; George B. Scott, of Lake- 
wood, N. J. Application filed May 18, 1889. The invention con- 
sists ina printing telegraph provided with a ratchet wheel and 
pawl arranged to be actuated by a magnet placed in the main cir- 
cuit or one of the magnets commonly used in printing telegraphs, 
the said ratchet wheel being connected through the medium of a 
spring with the type-wheel shaft. 


431,793. Automatic Telegraphy; Frank Anderson, of 
Peekskill, N. Y. Application filed March 8, 1890. The method of 
verifying the correctness of the record in an automatic tele- 
graphic system, which consists in making an audible record, 
which is the duplicate of the received record, the individual ele- 
ments of the audible record being unintehigible to the operator. 


431,794. Automatic Telegraph ; Frank Anderson, Peeks- 
kill, N. Y. Application filed March 8, 1890. In an automatic tele- 
graphic transmitter, a transmitter cylinder or drum, in combina- 
tion with a pressure roller or tension, the parts being geared to- 
gether and to the same source of power by voothed gearing. 


431,810. Aural Attachment for Telephone Receivers; 
Edwin Charles Hess, of. Montreal, Can., Assignor of two-thirds to 
Frank Caverhill, of same place, and Frank 8S, Harrison, of New- 
ark, N. J. “Application filed April 16, 1890. The invention con- 
sists, in caps adapted to fit over the ears and a commuicating 
passage between them, one of the caps taking the place of the 
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the scale that formed in tubes and on plates, causing considerable 
expense for labor to clean the boilers. Since using your com- 
pounds, both A and B, the result has been very satisfactory, the 
boilers now simply requiring washing and the mud taken out in 
the usual way. I made careful examination of the plates to see if 
they had become pitted in any way, but could not detect the 
slightest ill-effect. I shall not hesitate in recommending your com- 
pounds where water is at all impure. 
Yours very truly, 


(Signed) WILFRID H. FLEMING, 
Member Institute Electrical Engineers. 


TRICAL PATENTS. 


usual cap, which is screwed into the end of the telephone re- 
ceiver to hold the diaphragm in place. 


431.812. Dynamo; Edward H. Johnson, of New York, N. Y. 
Application. filed December 27, 1889. The combination, with a 
hollow armature and a shaft —— through the same, of an in- 
termediate part located within said armature and mechanically 
connected therewith and movable along said shaft to a int at 
which 1t engages therewith, and an elastic determining the point 
of engagement. 


431,823. Electric Railway Motor; Frank J. Sprague, of 
New York, N. Y. Assignor to the Sprague Electric Railway and 
Motor Company, of same place. Application filed June 11, 1889. 
A wheeled truck provided with springs for supporting a car body 
and carrying an electric motor flexibly supported upon it, said 
motor being centered upon an axle of the truck with which its 
armature shaft is mechanically connected. 


431,879. bee E - for Electrical Conversion 5; Edward 
N. Dickerson, Jr., of New York, N. Y. Application filed March 
9, 1888. The combination of a motor having its commutator and a 
reversing commutator and a straightening commutator all located 
upon the shaft of the motor 


431,885. Boiler Alarm; Daniel Focer. of Cape May, N. J., 
Assignor of one half to Thomas G. Lovegrove, of Philadelphia, 





No. 431,823,—ELEcTRIC RAILWAY MorTor. 


Pa. Application filed Sept. 6, 1889. A boiler alarm consisting of 
an elotteieal croult with a battery and an alarm, a receptacle 
with contact points, a rock shaft carrying a float within said 
receptacle and an index outside of the same, said index being be- 
tween the contact points and a metallic contact connected with 
one pole of the battery and carried by the index but insulated 
therefrom, the wire connected with the other pole of the battery 
being secured to a binding post on the receptacle separate from 
the contacts. 


431,962. Transfer Connecting Apparatus for Multiple 
Switch Boards; Enos M. Barton, of Chicago, Ill., Assignor to 
the Western Electric Co., of same place. Application filed March 
8, 1890. The invention consists in a transfer switching apparatus, 
with which the different telephone lines are connected imme- 
diately after passing through the switch on the last board and so 
arranged that any line may be readily transferred from the con- 
nection with one board to a corresponding connection with an- 
other board, thus facilitating the classification or distribution of 
the busy lines among the operators. 


431,968. Process of Forming Porous Pots for Voltaic 
Batteries; Charles Khodes Goodwin, of Paris, France, Assignor 
to the Electric Gas Lighting Company, of Maine. Application 
filed May 28, 1886. Patented in France September 9, 1885; in Bel- 
gium, February 20, 1886; and in England, February 25, 1886. The 
process of manufacturing carbon pots of increased and sufficient 
porosity to serve as both vases and electrodes for voltaic batter- 
ies. which consist in first mixing by any proper agglomerant with 
finely dtvided gas or other hard carbon such organic spacing sub 
stance as is capable of being so carbonized by heat as to leave the 
mixture interpenetrated with its porous residuum and open and 
porous in texture, then forming the same with only sufficient 
pressure to attain the desired form, and then firing the same so 
as to carbonize without destroying the spacing substance. 


431.973. Hanger for Trolley Wires; John Thomas Herty, 
of Boston, Mass. Application filed April 28, 1890. The combina- 
tion, with the trolley wire and the cross feeder wire, of a feeder 
hanger having two vertical webs, one web adapted to be secured 
to the feeder wire and the other web adapted to be secured to the 
trolley wire. 


431,977. Electric Railway; Rudolph M. Hunter, of Phila- 
delphia, Pa., Assignor to the Thomson-Houston Electric Com- 
pany, of Conn. Application filed April 23, 1890.  1n an electric 
railway the combination of two working conductors and two gen- 
erators, each having their opposite poles connected with the op- 
posite ends of thetwo working conductors, 


431,978. Eleetro-Therapeutic Appliance; Abram W. 
Jackson, of New York, N. Y. Assignor to the De Groot Electric 
Company, of New York. Application filed Feb. 20, 1890. The in- 
vention consists in the arrangement of concavo-convex bimetal- 
lic (zine and copper) segments forming an open ring or clasp, with 





No. 431,973.—HANGER FOR TROLLEY WIREs. 


adjusting screws or their equivalents, in combination with an 
elastic compressing belt or girdle. 


431,979. Automatic Fire Alarm; Henry E. Jacobs, of Mil- 
waukee, Wis. Application filed August 21, 889. Renewed June 17, 
1890. The combination, with a single motor, of a main circuit and 
a branch circuit, a magnet wound differentially by the wires of 
the two circuits and another magnet in the branch circuit, a lever 
controlled by the differential magnet, and a detent for the lever, 
controlled by the magnet in the branch circuit and connections 
between the lever and the motor and thermostats. 


431,987. Printing Telegraph; Andrew T. McCoy, of Boston, 
Mass. Assignor to John Anderson, of New York, N. Y. Applica 
tion filed October 17, 1887. In an electric printing machine, the 
combination of a press lever, a lever, a rod connecting said levers; 
two fape wheels, a rachet wheel fixed to each tape wheel, a paw 
pivoted to the lever for operating the rachet wheels, and guide 
pins for the tape. 
Copies of the specifications and drawings complete of any of t he 

patents mentioned in this record—or of any other patents issue@ 

since 1866—can be had for % cents. Give the date and number 0 

patent desired,-and address The W. J, Johnston Co., Ltd., Times 

Building, N. Y, 
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